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Agrieultoral  college,  reeolationt  of  the  legislature  of  the  State  of  Michigan  rela- 
tive to  an  appropriation  of  a  grant  of  land  for  the  endowment  of  the 

Agricaltnral  Society  of  New  York,  for  the  distribution  of  a  portion  of  the  public 
lands  to  the  States  and  Territories,  for  the  benefit  of  agricultural  colleges 
therein.    Resolutions  of  the 

Agricultural  college,  resolutions  of  the  State  Agiicultural  Society  of  New  York 
relative  to  the 

Alabama,  asking  that  the  city  of  Montgomery,  in  said  State,  be  constituted  a  port 
of  entry  and  clearance,  and  for  an  appropriation  for  the  erection  of  a  cus- 
tom-house, Uoited  States  court-room,  land  office,  and  post  office.  Resolu- 
tions of  the  legislature  of  the  State  of 

Alabama,  relative  to  the  establishment  of  an  armory  in  Shelby  county,  in  said 
State.    Resolutions  of  the  legislature  of  the  State  of. 

Appropriations,  offices  created,  &c.,  during  the  first  session  of  the  thirty-fifih  Con- 
gress    Statement  of  the 

Appropriations  for  the  Northeast  Executive  Building.  Letter  from  the  Secretary 
of  State  relative  to  the 

A|»propriation  for  the  legislative,  executive,  and  judicial  expenses  of  the  Govern- 
ment, Utter  from  the  Secretary  of  the  Senate  relative  to  the 

Arizona  Territory.  Letter  from  the  governor  of  the  Territory  of  New  Mexico 
relative  to  the 

Armory  in  Shelby  county,  Alabima.  Resolutions  of  the  legislature  of  the  State  of 
Alabama  relative  to  the  establishment  of  an 

Arms  ibr  militia.  Resolutions  of  the  legislature  of  the  State  of  New  York  for  the 
distribution  of. — • 

Army  serrice  for  the  year  ending  June  30, 1857.  Letter  from  the  Secretary  of  War 
transmitting  a  report  explanatory  of  the  estimates  for  the....... 

Army  appropriations.    Letter  from  the  Secretary  of  War  relative  to  the 
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Army,  relative  to  the  necesoity  of  maintaining  Fort  Snelling  as  a  military  depot. 
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Balances.    Letter  from  the  Secretary  of  the  Treasury  communicating  statements  of. 

Board  of  Regents  of  the  Smithsonian  Institution.    Report  of  the 

Books  removed  from  the  basement  of  the  Capitol.    List  of 

Bounty  land  to  volunteers  of  the  bplrit  Lake  expedition.  Resolutions  of  the  legis- 
lature of  the  State  of  Iowa  relative  to  the 

Bounty  land.  Resolutions  of  the  legislature  of  the  State  of  Georgia  asking  for  the 
passage  of  a  law  fixing  the  rulei*  of  evidence  regulating  the  granting  of. .... 

Bounty  land  to  militia  in  Spirit  Lake  expedition.  Resolutions  of  the  legislature  of 
the  State  of  Iowa  relative  to  the  granting  of. 

Boundaries  of  Oregon  and  Washington  Territories.  Resolutions  of  the  legislature 
of  the  Territory  of  Washington  relative  to  the 

Brooks,  contesting  the  seat  of  H.  Winter  Davis,  a  representative  from  the  fourth 
congressional  district  of  the  State  of  Maryland.  Memorial  and  papers  of 
Henry  P 


Camden.  Resoluti«in  of  the  legislature  of  the  State  of  New  Jersey  relative  to  the 
restoration  to  the  StJite  of  the  fort  of 

Chapman,  contesting  the  seat  of  Fenner  Ferguson,  a  delegate  from  the  Territory 
of  Nebraska.    Memorial  and  papers  of  Bird  B 

Chapman.  Sundry  papers  filed  with  the  Committee (»f  Elections  by  the  sitting  dele- 
gate from  the  Territory  of  Nebraska,  whose  seat  i«  contested  by  the  Hon.  B.  B. . 

China.     Fees  for  j udicial  services  at  the  several  consulates  in 

Clerk  of  the  House  of  Representatives,  transmitting  a  statement  of  the  contingent 
expenses  of  the  House  of  Representatives  during  the  year  l8o7.  Report  of 
the 

Clerk  of  the  House  of  Representatives,  transmitting  a  statement  of  the  appro- 
priations made,  new  .offices  created,  &c  ,  during  the  first  sebsiou  of  the 
thirty-fifth  Congress.    Letter  of  the 

Clerks  and  other  persons  employed  in  the  office  of  the  Clerk  of  the  Plouse  of  Rep- 
resentatives duriog  the  year  1857.  ^^tatement  of  the  names  and  compensa- 
tions of  the 

Clerks  for  the  legislative  assembly  of  Washington  Territory.  Resolutions  of  the 
legislature  of  the  Territory  of  Washington  relative  to  the  enrolling  of 

Coast  Survey,  transmitting  certain  information  in  reference  to  the  expenses  of  the 
difierent  triangulations.    Letter  from  the  Superuitendent  of  the 

Code  of  laws  for  the  government  of  the  District  of  Columbia.  An  estimate  for  an 
appropriation  to  pay  for  the  binding  of  the 

Cod  fiflheries.    Resolutions  of  the  legislature  of  the  iState  of  Maine  relative  to  the.. 

Congress,  by  public  officers.    List  of  the  reports  to  be  made  to 

Consulates  in  China.    Fees  for  judicial  services  at  the  several 

Contested  election  of  B  B.  Chapman  V8.  Fenner  Ferguson.  Letter  from  the  re- 
corder of  Omaha  City,  in  the  Territory  of  Nebraska,  transmitting  papers  in 
connexion  viiththe 

Contested  election  from  the  Territory  of  Nebraska.  Statement  of  Fenner  Fer- 
guson relative  to  the 

Contested  election  from  the  Territory  of  Nebraska.  Statement  of  B.  B.  Chapman 
relative  to  the 

Contested  election  of  William  P.  Whyte  vs.  J.  M.  Harris,  from  the  third  con- 
gressional district  of  the  State  of  Maryland.    Evidence  in  the 

Contested  election  of  Brooks  vs.  Davis,  from  the  fourth  congressional  district  of 
the  State  of  Maryland.    Papers  in  the 
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Cooteiced  election  of  C.  S.  VallaDdigham  vt.  L.  D.  Campbell.  Abstract  of  TOtes 
certified  by  the  secretary  of  tbe  State  of  Ohio  relative  to  the 

CoDtiDgenc  expenses  of  tbe  House  of  Representatives  during  the  year  ending  De- 
cember I,  1657.  Report  of  the  Clerk  of  tbe  House  of  Representatives 
transmitting  a  statement  of  the 

Coort-hoiise  at  Jefferson  City,  Missouri.  Resolutions  of  the  legislature  of  the  State 
of  Missouri  relative  to  the  erection  of  a 

Coort-house  at  Montgomery,  Alabama.  Resolutions  of  the  legislature  of  the  State 
of  Alabama  relative  to  the  erection  of  a 

Coort-honse  at  the  city  of  Burlington,  Iowa.  Resolutions  of  the  legislature  of  the 
State  of  Iowa  relative  to  the  erection  of  a 

Cntom-honse  at  the  city  of  Burlington,  Iowa.  Resolutions  of  the  legislature  of  the 
State  of  Iowa  relative  to  the  erection  of  a 
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Divii,  a  representative  from  the  State  of  Maryland.  Memorial  of  Henry  P.  Brooks, 
contesting  the  seat  of  H.  Winter 

Befieieocy  in  the  revenue  of  tbe  Post  Office  Department.  Letter  from  the  Post- 
master General  relative  to  tbe 

BeRtlb.  Memorial  of  the  Maryland  Historical  Society  in  relation  to  a  monument  to. 

Beom&rk.  Letter  from  the  Secretary  of  State  to  the  Committee  of  Ways  and 
Means  relative  to  the  payment  of  the  Sound  dues  exacted  by 

Biitribution  of  the  public  lands  among  the  States  and  Territories.  Resolutions  of 
the  legislature  of  the  State  of  Rhode  Island  relative  to  the 

District  of  Columbia.  An  estimate  for  an  appropriation  to  pay  for  the  bindmg  of 
the  Code  of  laws  for  the 

Bred  Scott.  Resolutions  of  the  legislature  of  the  State  of  Maine  relative  to  the 
decision  of  the  Supreme  Court  of  the  United  States  in  the  case  of 

Dred  Scott.  Resolutions  of  the  legislature  of  the  State  of  Massachusetto  relative 
to  the  decision  of  the  Supreme  Court  of  the  United  States  in  the  case  of.... 


£. 

EitifflBtes  for  appropriations  to  supply  deficiencies  in  the  appropriations  for  tbe 
Quartermaster's  Department  of  the  army  fur  the  year  ending  June  30, 1858. 

Bidmates  for  appropriations  for  the  naval  service  for  the  year  ending  June  30, 1859. 
Letter  from  the  Secretary  of  the  Navy  transmitting 

£itimates  of  appropriations  for  the  survey  of  the  coast  of  tbe  United  States.  Let- 
ter from  the  Superintendent  of  the  Coast  Survey  transmitting 

Sitiinates  for  an  appropriation  for  the  compensation  of  the  officers,  clerks,  mes- 
sengers, and  others  receiving  an  annual  salary  in  the  service  of  the  Senate 
for  the  year  ending  June  30,  1859 

Ettimate  for  an  appropriation  to  complete  the  public  printing  of  the  33d  and  34th 
Congresses I 

£ttimate  for  appropriations  for  binding  Code  of  laws  for  the  District  of  Columbia.. 

Bttimates  of  pay  for  three  regiments  of  volunteers,  per  act  approved  April  7, 1858. 
Letter  from  the  Secretary  of  War  relative  to  the 

£Tins.  Resolntions  of  tbe  legislature  of  the  Territory  of  Washington  relative  to 
ageological  survey  by  Dr.  John 

£xteniiou.  Letter  from  the  Secretary  of  War  relative  to  the  Ubited  States  Capitol. 

Bxplosive  shells.  Certain  papers  relating  to  William  W.  Hubbell's  improvement  in . . 
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Fees  at  the  several  consulates  in  China  for  judicial  services.    Statement  of  the. . . 
Ferguson,  a  delegate  from  the  Territory  of  Nebraska.    Memorial  of  Bird  B.  Chap- 
man, contesting  the  seat  of  Fenner 
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Fishery  bountiee.    ReeoIutioiiB  of  the  legislature  of  the  State  of  Maine  relative  to 

the 

Foreign  paupers  aod  crimioals.  Resolutions  of  the  legislature  of  the  State  of  Maine 

relatire  to 

Foreign  paupers  and  criminals.  Resolutions  of  the  legislature  of  the  State  of  Blaine 

relative  to 

French  spoliations  prior  to  the  year  1800.     Resolutions  of  the  legislature  of  the 

State  of  Maine  relative  to  the  payment  of  the 

French  spoliations  prior  to  the  year  ]800.    Resolutions  of  the  legislature  of  the 

State  of  Maine  relative  to  the  payment  of 
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Georgia,  relative  to  the  Indian  reservations.  Resolutions  of  the  legislature  of  the 
State  of 

Georgia,  relative  to  the  mounted  volunteers.  Resolutions  of  the  legislature  of  the 
State  of 

Georgia,  relative  to  the  rules  of  evidence  regulating  the  granting  of  bounty  land. 
Resolutions  of  the  legislature  of  the  State  of. 
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Harris,  a  representative  from  the  State  of  Maryland.  Memorial  of  William  P. 
White,  contesting  the  seat  of  J.  Morrison 

Harbors  in  central  Michigan.  Resolutions  of  the  legislature  of  the  State  of 
Michigan  relative  to  the  improvement  of  the 

Harlem  river.  Resolutions  of  the  legislature  of  the  State  of  New  York  relative  to 
the  removal  of  ob»tructions  in  the 

Hayti,  resolutions  of  Massachusetts  asking  this  government  to  recognize  the  inde- 
pendence of...- 

House  of  Representatives  during  the  year  1857.  Report  of  the  Clerk  of  the  House 
of  Representatives,  transmitting  a  statement  of  the  contingent  expenses  of 
the 

House  of  Representatives  during  the  year  1857.  Statement  of  names  and  compen- 
sations of  the  clerks  and  other  persons  employed  in  the  office  of  the  Clerk 
of  the 

House  of  Representatives,  transmitting  information  as  to  the  number  of  persons 
employed  in  their  respective  offices,  with  their  salaries,  duties,  &c.  Letter 
from  the  Clerk,  Doorkeeper,  and  Postmaster  of  the 

Hubbell's  improvement  in  explosive  shells.    Papers  relating  toW.  W 


Indian  invasion.  Resolutions  of  the  legislature  of  the  State  of  Iowa,  r^ative  to ... . 
Indian  reservations.    Resolutions  of  the  legislature  of  the  State  of  Georgia,  relative 

to  the 

Indian  spoliations.    Resolutions  of  the  legislature  of  the  State  of  Texas,  relative  to 

the 

Indians  in  Texas.    Resolutions  of  the  legislature  of  the  State  of  Texas,  relative  to 

the 

Indian  war  in  the  Territory  of  Washington     Resolutions  of  the  legislature  of  the 

Territory  of  Washington,  relative  to  the 

Iowa,  relative  to  additional  mail  service  from  Des  Moines  City,  Iowa,  to  Jeflerson 

City,  Missouri.    Resolutions  of  the  legislature  of  the  State  of 

Iowa,  against  the  admissioji  of  Kansas  under  the  Lecompton  constitution.  Resolu- 
tions of  the  lej^islature  of  the  State  of 

Iowa,  relative  to  addirionnl  mail  service  from  Dyersville,  Iowa,  to  Decorah,  Iowa. 

Resolutions  of  the  legislature  of  the  State  of. 
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lowi,  asking  for  bounty  land  warrants  for  the  volonteers  of  the  Spirit  Lake  expe- 
dition.   Beaolutione  of  the  legislatnre  of  the  State  of 

lowi,  asking  indemnity  for  expenaea  incurred  in  defending  the  aettlementa  at  Spirit 
Lake  againat  Indian  invaaion.    Reaolationa  of  the  legislature  of  the  State  of. . 

Iowa,  for  paying  the  militia  in  Spirit  Lake  troublea  with  Indiana  in  March,  1857. 
Betolutiona  of  the  legialature  of  the  State  of. 

Iowa,  m  favor  of  granting  bounty  land  to  militia  in  troublea  with  Indiana  at  Spirit 
Lake  in  March,  1857.    Reaolutiona  of  the  legislature  of  the  State  of 

Iowa,  in  tavor  of  a  grant  of  land  to  Lansing,  Northern  Iowa,  and  Southern  Minneaota 
railroad.    Reaolutiona  of  the  legislature  of  the  State  of. 

Iowa,  asking  Congress  for  a  grant  of  land  to  aid  in  the  construction  of  a  certain  rail- 
road.    Reaolutiona  of  the  legislature  of  the  State  of 

Iowa,  for  an  appropriation  to  build  a  cuatom* house,  United  Statea  diatrict  court- 
house, and  poat  office  in  the  City  of  Burliogtun.  Reaolutiona  of  the  legiala- 
ture of  the  State  of 

Iowa,  m  fiiTor  of  reatricting  the  aale  of  public  landa  to  actual  aettlera.  Reaolutiona 
of  the  legialature  of  the  State  of 

Iowa,  relative  to  the  relief  of  Jamea  B.  Thomaa  and  family.  Reaolutiona  of  the 
lecislature  of  the  State  of. 

Iowa,  aaking  for  increaaed  mail  faciliiiea  in  that  State.  Reaolutiona  of  the  legiala- 
ture of  the  State  of. 

Iowa,  aaking  that  certain  land  entriea  made  with  warranta  and  caah  may  be  con- 
firmed.   Reaolutiona  of  the  legislature  of  the  State  of. 


J. 

Jeney  City.  Reaolutiona  of  the  legialature  of  the  State  of  New  Jeraey,  relative  to 
the  roatoraiion  to  the  State  of  the  port  of. 

Jadidal  diatrict.  Reaolutiona  of  the  legialature  of  the  State  of  Michigan,  relative  to 
the  formation  of  a  new 
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Kanaaa.    Resolutions  of  the  legislature  of  the  State  of  Ohio,  relative  to  the  Terri- 
tory of 

Kansas,  in  relation  to  the  constitution  framed  at  Lecompton.    Resolutions  of  the 

legislature  of 

Kansas,  reaffirming  the  people's  constitution  framed  at  Topeka  on  the  23d  day  of 

October,  1 855.    Resolutions  of  the  le^tislature  of  the  Territory  of 

Kanaaa.    Reaolutiona  of  the  legialature  of  the  State  of  Iowa,  relative  to  the  Terri- 
tory of. 

Kanaaa.    Reaolutiona  of  the  legislature  of  the  State  of  Rhode  Island,  relative  to ... . 
Kansas.    Resolutions  of  the  legislature  of  the  State  of  Tennessee,  relative  te  the 

admiaaion  of. 

Kansas.    Resolutions  of  the  legislature  of  the  State  of  Texas,  relative  to 

Iiantas.    Resolutions  of  the  legislature  of  the  State  of  New  York,  relative  to 

Ksosas  affairs.    Resolations  of  the  legislature  of  the  State  of  Maine,  relative  to ... . 
Kansas.    Resolutions  of  the  legislature  of  the  State  of  Massachusetts,  relative  to. . . 
Kansas,  asking  an  appropriation  of  money  fur  the  erection  of  a  penitentiary.    Reso- 
lutions of  the  legislature  of  the  Territory  of. 

Kentucky,  relative  to  the  soldiers  of  the  revolation  and  the  war  of  1812.    Resolu- 
tions of  the  legislature  of  the  State  of. 

Kentucky  Agricultural  Society,  relative  to  appropriating  a  portion  of  the  public 
domain  for  achool  purpoaea.    Reaolutiona  of  the 
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Und  for  railroad  porpoaee.    Memorial  of  the  lo^^islature  of  the  State  of  Iowa  re- 
stive to  the  granting  of 
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INDEX. 


Subject 


Vol. 


Land  for  a  railroad.  Besolationi  of  the  legiilatare  of  the  State  of  Iowa  relatire 
to  the  granting  of 

Land  warrants  and  cash.  Beaolutioni  of  the  legislature  of  the  State  of  Iowa  re- 
lative to 

Land  district  in  Washington  Territory.  Resolutions  of  the  legislature  of  the  Ter- 
ritory of  Washington  relative  to  the  creation  of  a 

Land  office  at  Montgomery,  Alabama.  Resolutions  of  the  legislature  of  the  State 
of  Alabama  relative  to  the  construction  of  a  .^ 

Lands  to  actual  settlers.  Resolutions  of  the  legislature  of  the  State  of  Michigan 
relative  to  the  granting  of 

Lands  fur  a  seminary  of  learning.  Resolutions  of  the  legislature  of  the  State  of 
Missouri  relative  to  the 

Lands  for  agricultural  colleges.  Resolutions  of  the  legislature  of  the  Suteof  New 
Jersey  relative  to  the 

Lecompton  constitution.  Resolutions  of  the  legislature  of  the  State  of  Wisconsin 
relative  to  the 

Liberia.  Resolutions  of  the  State  of  Massachusetts  asking  this  government  to  re- 
cognize the  independence  of 

Life  and  property  on  the  New  Jersey  coast.  Resolutiuns  of  the  legislature  of  the 
State  of  New  Jersey  relative  to  the  protection  of 

Lunatic  asylum  in  Washington  Territory.  Resolutions  of  the  legislature  of  the 
Territory  of  Washington  relative  to  the  establishment  of  a 


M. 

Martial  law  in  the  Territory  of  Washington.  Resolutions  of  the  legislature  of  the 
Territory  of  Washington  relative  to  the  declaration  of 

Maryland  Historical  Society  in  relation  to  a  monument  to  De  Kalb.  Memorial  of 
the 

Maryland.  Papers  and  testimony  iu  the  case  ef  the  contested  election  from  the 
fourth  coLgreseional  district  of  the  State  of 

Massachusetts  askiug  this  government  to  recognize  the  independence  of  Hayti  and 
Liberia.    Resolutions  of  the  legislature  of  the  State  of 

Massachusetts  concemiDg  the  claim  against  the  general  government.  Resolutions 
of  the  legislature  of  the  State  of 

Massachusetts  in  relation  to  the  decision  of  the  Supreme  Court  of  the  United 
States  in  the  case  of  Dred  Scott  vs.  Sanford.  Resolutions  of  the  legisla- 
ture of  the  State  of 

Massachusetts  in  relation  to  the  admission  of  Kansas.  Resolutions  of  the  legisla- 
ture of  the  State  of 

Maury.  Resolutions  of  the  legislature  of  the  State  of  New  York  relative  to  the 
promotion  of  Lieutenant 

Michigan  asking  for  an  appropriation  for  the  improvement  of  certain  harbors.  Reso- 
lutions of  the  legislature  of  the  State  of 

Michigan  relative  to  a  northern  Pacific  railroad.  Resolutions  of  the  legislature  of 
the  State  of 

Michigan  relative  to  the  passage  of  the  homestead  bill.  Resolutions  of  the  legisla- 
ture of  the  State  of 

Michigan  relative  to  the  endowment  of  the  Michigan  Agricultural  College.  Reso- 
lutions of  the  legislature  of  the  State  of 

Maine  relative  to  Fronch  spoliations  prior  to  1600.  Resolutions  of  the  legislature 
of  the  State  of 

Maine  respecting  French  spoliations.  Resolutions  of  the  legislature  of  the  State 
of 

Bfaine  relative  to  forcing  paupers  and  criminals.  Resolutions  of  the  legislature  of 
the  State  of 

Maine  relative  to  forcing  paupers  and  criminals.  Resolutions  of  the  legislature  of 
the  State  of 

Maine  in  relation  to  fish'mg  bounties.  Resolutions  of  the  legislature  of  the  State  of 

Maine  relative  to  bounty  on  cod  fisheries.  Resolutions  of  the  legislature  of  the 
State  of. 
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Subject. 


Vol. 


Haiiie  reladTe  to  the  deeiaion  of  the  Sapreme  Court  of  the  United  States  in  the 
Cftie  of  Dred  Scott.    Eeeolutioni  of  the  legislature  of  the  State  of 

U aioe  asking  a  distribution  of  a  portion  of  the  public  lands  among  the  States  for 
educational  purposes.    Resolutions  of  the  legislature  of  the  S£ate  of 

Maine  protesting  against  the  admission  of  Kansas  into  the  Union  under  the  Le- 
compton  constitution.    Resolutions  of  the  legislature  of  the  State  of. 

Hail  facilities.    Resolutions  of  the  legislature  of  the  State  of  Iowa  relative  to  the 

Mail  routo  from  Des  Moines  City,  Iowa,  to  Jefferson  City,  Missouri.  Resolutions  of 
the  legislature  of  the  Stato  of  Iowa  relative  to  the  establishment  of  a 

Mail  routo  froiii  Dyersville  to  Decorah.  Resolutions  of  the  legislature  of  the  Stato 
of  Iowa  relative  to  the  establishment  of  a 

Marine  hospital  in  Washington  Territory.  Resolutions  of  the  legislature  of  the 
Territory  of  Washington  relative  to  the  establishment  of  a 

Maryland.  Testimony  in  the  contested  election  in  the  third  congressional  district 
in  theSutoof 

Michigan  relative  to  the  St.  Mary's  Falls  ship  canal.  Kesolutions  of  the  legisla- 
ture of  the  Stato  of 

Michigan  relative  to  the  further  eztonsion  of  slavery.  Resolutions  of  the  legisla- 
ture of  the  Stato  of 

Michigan  relative  to  the  establishment  of  a  new  judicial  district  in  said  Stato. 
Resolutions  of  the  legislature  of  the  Stotoof 

Military  Academy.  Sundry  lettors  conununicating  certain  information  in  connexion 
with  the 

MQitary  depot.  Report  of  a  board  of  officers  of  the  army  relative  to  the  necessity 
of  maintaining  Fort  Snellingas  a 

MIfitary  reserve  at  Fort  Snelling.  Sundry  petitions  of  citizens  of  the  Territory  of 
Minnesota  rolative  to  the 

Military  post  at  the  junction  of  Wichita  and  Red  rivers.  Resolutions  of  the  legis- 
lature of  the  Stato  of  Texas  relative  to  the  establishment  of  a 

Militia  in  Spirit  Lake  troubles.  Resolutions  of  the  legislature  of  the  Stato  of 
Iowa  relative  to  the  payment  of  the • 

Minnesota  protostiog  against  the  annulling  of  the  sale  of  Fort  Snelling  reserve. 
Sundry  petitions  of  citizens  of  the  Territory  of 

Miasouri  in  relation  to  lands  for  a  seminary  of  learning.  Resolutions  of  the  legis- 
lature of  the  State  of 

Misaouri  relative  to  the  construction  of  a  new  court-house  and  post  office  at  Jeffer- 
son City.    Resolutions  of  the  legislature  of  the  Stato  of 

Moonted  volunteers.  Resolutions  of  the  legislature  of  the  Stato  of  Georgia  asking 
that  bounty  land  may  be  granted  Uie  officers  and  soldiers  of  the  several 
companies  of 

Mnakets  furnished  by  the  government  to  the  State  of  New  York.  Resolutions  of 
the  legislature  of  the  State  of  New  York  relative  to  the 


N. 

National  Instituto  for  the  promotion  of  science,  asking  to  be  relieved  from  the 
whole  of  their  collection  and  the  liabilities  thereto  belonging.  Memorial  of 
ihe  committoeof  the 

Navy,  transmitting  letters  explanatory  of  the  estimatos  for  the  naval  service  for  the 
year  ending  June  30,  itiSl).    Letter  from  the  Secretary  of  the 

Nebraska  contested  election.  Lettor  from  the  Secretary  of  the  Territory  trans- 
mitting papers  in  connexion  with  the 

Nebraska.  Papers  and  testimony  in  the  case  of  the  contested  election  from  the 
Territory  of • 

Nebraska.  Relative  to  the  establishment  of  a  new  surveying  district  and  office  of 
surveyor  general  for  the  Territory  of 

Nebraska.  Chapman's  answer  to  Ferguson's  statement  and  affidavit  claiming  want 
of  notice,  dec,  in  the  case  of  the  contested  election  in  the  Territory  of 

Nebraska,  relative  to  an  appropriation  to  bridge  the  Platte  river.  Resohiiions  of 
the  legislature  of  the  Territory  of - 
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INDEX. 


SabJMt. 


New  Jeney,  aaking  for  a  restoration  to  the  State  of  the  porta  of  Jersey  City  and 
Camden.    Resolutions  of  the  legislature  of  the  State  of 

New  Jersey,  for  the  better  protection  of  life  and  property,  and  the  eflfectiFe  work- 
ing of  the  government  apparatus  on  the  New  Jersey  coast.  Resolutions  of 
the  legislature  of  the  State  of 

New  Jersey,  asking  for  a  donation  of  public  lands  for  agricultural  colleges.  Reso- 
lutions of  the  legislature  of  the  State  of 

New  Jersey,  relative  to  the  erection  of  public  buildings  in  the  city  of  Trenton,  New 
Jersey.    Resolutions  of  the  legislature  of  the  State  of 

New  Mexico,  transmitting  resolutions  ef  the  legislative  assembly  in  relation  to  the 
Arizona  Territory.    Letter  from  the  governor  of  the  Territory  of.. 

New  York,  relative  to  the  removal  of  the  obstructions  in  the  Harlem  river.  Reso- 
lutions of  the  legislature  of  the  State  of 

New  York,  in  opposition  to  the  admission  of  Kansas  into  the  Union  with  the  Le- 
compton  constitution.    Resolutions  of  the  legislature  of  the  State  of. 

New  York,  in  relation  to  the  claims  of  officers  of  the  revolutionary  army,  their 
widows  and  children.    Resolutions  of  the  legislature  of  the  State  of 

New  York,  asking  that  the  militia  of  the  State  may  be  furnished  with  arms  and 
equipments  of  the  most  approved  models.  Resolutions  of  the  legislature  of 
the  State  of 

New  York,  in  relation  to  the  distribution  of  arms  to  the  militia  of  the  several 
States.    Resolutions  of  the  legislature  of  the  State  of 

New  York,  in  favor  of  granting  pensions  to  the  surviving  soldiers  of  the  Indian  wars 
of  1791  to  1795.    Resolutions  of  the  legislature  of  the  State  of 

New  York,  asking  for  the  promotion  of  Lieutenant  Maury.  Resolutions  of  the 
legislature  of  the  State  of 

Northern  and  Pacific  Railroad.  Letter  from  the  Secretary  of  the  Territory  of 
Washington  relative  to  the 

O. 

Ocean  mail  service.    Letter  from  the  Postmaster  General  in  relation  to  the  ...... 

Officers  of  the  revolutionary  war.  Resolutions  of  the  legislature  of  the  State  of 
Virginia  relative  to  the 

Officers  of  the  revolutionary  army.  Resolutions  of  the  legislature  of  the  State  of 
New  York  relative  to  the 

Officers,  dorks,  and  other  employes  of  the  House  of  Representatives.  Letter  from 
the  Clerk  of  the  House  of  Representatives  relative  to  the 

Offices  created  during  the  first  session  of  the  35th  Congress.  Letter  from  the  Clerk 
of  the  House  uf  Representatives  transmitting  a  statement  of  the..... 

Office  of  surveyor  general.  Resolutions  of  the  legislature  of  the  Territory  of  Ne- 
braska relative  to  the  establishment  of  an 

Ohio  contested  election.  Memorial  of  Clement  L.  Yallandigham,  contesting  the 
seat  of  Lewis  D.  Campbell 

Ohio.  Abstract  of  votes  given  fur  member  of  Congress  in  the  third  congressional 
district  of  the  State  of 

Ohio,  relative  to  the  condition  of  afikirs  in  the  Territory  of  Kansas.  Resolutions  of 
the  legislature  of  the  State  of 

Oregon,  preparatory  to  admission  into  the  Union  of  the  States.  Preamble,  consti- 
tution, and  schedule  of  the  Territory  of 

P. 

Pacific  railroad.  Resolutions  of  the  legislature  of  the  State  of  Michigan  relative 
to  the 

Penitentiary  in  Kansas.  Resolutions  of  the  legislature  of  the  Territory  of  Kansas 
relative  to  the  erection  of  a 

Pensions  to  the  soldiers  of  the  war  of  1812,  and  the  Indian  wars.  Resolutions  of 
the  legislature  of  the  State  of  Tennessee  relative  to  granting  of 

Pensions  to  the  surviving  soldiers  of  the  Indian  wars  of  1791  to  1795.  Resolu- 
tions of  the  legislature  of  the  State  of  New  York  relative  to  the  granting  of. 
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Subject. 


Phtte  riTer.  Memorial  and  joint  reiolutioni  of  the  legislatare  of  the  Territory  of 
Nebraska,  relative  to  an  appropriation  ta  bridge  the 

Post  office  at  the  city  of  Barlington,  Iowa.  Resolutions  of  the  legislature  of  the 
State  of  Iowa  relative  to  the  erection  of  a 

Post  Office.  Report  from  the  Secretary  of  War  relative  to  the  amount  required 
to  complete  the 

Post  office  at  Jefferson  City,  Missouri.  Resolutions  of  the  legislature  of  the  State 
of  Missouri  relative  to  the  erection  of  a 

Post  office  St  Motgomery,  Alabama.  Resolutions  of  the  legislature  of  the  State  of 
Alabama  relative  to  the  estAblishment  of  a 

Post  Office  Department.  Letter  from  the  Postmaster  General  explanatory  of  the 
application  of  the  appropriation  for  the  service  of  the  Post  Office  Depart- 
ment for  the  year  ending  June  30,  1858.- 

Postmaster  General,  in  relation  to  the  transportation  of  the  United  States  midl  by 
ocean  steamers.    Letter  from  the 

Poitmaster  General,  in  explanation  of  the  cause  of  the  deficiency  in  the  revenue 
of  the  Post  Office  Department.    Letter  from  the 

Poftmaster  General,  relative  to  the  service  of  the  Post  Office  Department.  Letter 
from  the 

Postal  laws.    Resolutions  of  the  legislature  of  the  State  of  Tennessee,  relative  to 


Vol. 


the. 


Public  buildings  in  New  Mexico.  Letter  from  the  Secretary  of  the  Treasury  rela- 
tive to  the 

Poblic  buildings  at  Burlington,  Iowa.  Resolutions  of  the  legislature  of  the  State 
of  Iowa  relative  to  the 

PabHc  buildings  in  Trenton,  Now  Jersey.  Resolutions  of  the  legislature  of  the 
Sute  of  New  Jersey  relative  to  the  erection  of 

Public  debt  of  Texas.  Resolutions  of  the  legislature  of  the  State  of  Texas  rela- 
tive to  the  payment  of  the 

Public  lands  for  educational  purposes.  Resolutions  of  the  legislature  of  the  ^tate 
of  Maine  relative  to  the 

Public  lands  for  school  purposes.  Preamble  and  resolutions  of  the  Kentucky  Agri- 
cultural Society  in  relation  to  the 

Public  lands.  Resolutiuns  of  the  legislature  of  the  State  of  Wisconsin  relative  to 
the. 


Public  Printing,  transmitting  a  statement  of  the  aggregate  cost  of  public  printing, 
&c  ,  ordered  by  the  33d  and  34th  Congresses.  Letter  from  the  Superin- 
tendeut  of - -- 

Public  Printing,  transmitting  a  report  of  the  operations  of  his  office,  and  showing 
Che  condition  of  the  public  printing  during  the  year  1857.  Letter  from  the 
Superintendent  of. 

Public  Printing,  deficiencies  for  paper,  printing,  binding,  &c.  Letter  from  the 
Superintendent  of 

I^blic  printing.  A  letter  from  C.  Wendell  relative  to  printing  executed  by  him 
by  order  of  the  33d  and  34th  Congresses 


Q. 

Quanermaster  General,  transmitting  a  report   relative   to    appropriations   for 
deficiencies  in  army  expenditures,  &,c.... 


R. 

^stiicting  sales  of  land  to  actual  settlers.  Resolutions  of  the  legislature  of  the 
iState  of  Iowa  relative  to  the 

l^eports  to  be  made  to  Congress  by  public  officers.    List  of  the 

filiode  Island,  against  the  admission  of  Kansas  as  a  State  under  the  Lecompton 
constitution.    Resolutions  of  the  legislature  of  the  State  of 
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Subject. 


Rhode  Island,  relative  to  the  distribution  of  the  public  lands  among  the  seTcral 
States  for  the  benefit  of  agriculture  and  the  mechanic  arts.  Kesolution 
of  the  legislature  of  the  State  of. 


S. 

Science.    Memorial  and  petition  of  the  National  Institute  for  the  promotion  of.... 

Ship  canal  around  the  FaIIs  of  Niagara.  Resolutions  of  the  legislature  of  the  State 
of  Wisconsin,  relative  to  the 

Slavery.    Resolutions  of  the  legislature  of  the  State  of  Michigan,  relative  to 

Smithsonian  Institution.    Report  of  the  Board  of  Regents  of  the 

Sound  dues.    Letter  from  the  Secretary  of  State,  relative  to  the  payment  of  the. .. 

Soldiers  of  the  revolution  and  war  of  1812.  Resolutions  of  the  legislature  of  the 
State  of  Kentucky,  relative  to  the  granting  of  pensions  to  the.... 

State,  transmitting  an  estimate  for  an  appropriation  of  deficiences  and  increase  of 
appropriations  for  the  Northeast  Executive  Building.  Letter  from  the  Sec- 
retary of 

State,  transmitting  an  estimate  of  money  necessary  to  meet  the  amount  stipulated  to 
be  paid  to  Denmark  for  discontinuance  of  the  sound  dues.  Letter  from  the 
Secretary  of. 

St.  Mary's  Falls  ship  canal.  Resolutions  of  the  legislature  of  the  State  of  Michi- 
gan, relative  to  the  proteciion  and  permanent  security  of  the 

Surveying  district.  Resolutions  of  the  legislature  of  the  Territory  of  Nebraska, 
relative  to  the  establishment  of  a  new 


Tennessee,  instructing  her  senfltori  and  representatives  to  vote  for  the  admission  of 
Kansas  under  the  Lecompton  constitution.  Resolutions  of  the  legislature 
of  the  State  of 

Tennessee,  relative  to  the  postal  laws  of  the  United  States.  Resolutions  of  the 
legislature  of  the  State  of 

Tennessee,  relative  to  granting  pensions  to  the  soldiers  of  the  war  of  1812  a:id  the 
Indian  wars.    Resolutions  of  the  legislature  of  the  State  of 

Texas,  instructing  her  senators  and  representatives  in  Congress  on  the  subject  of 
Indian  spoliations.    Resolutions  of  the  legislature  of  the  State  of 

Texas,  relative  to  the  Indians  west  of  the  Pecos  river.  Resolutions  of  the  legisla- 
ture of  the  State  of. 

Texas,  relative  to  the  impeachment  of  Judge  Watrous.  Resolutions  of  the  legisla- 
ture of  tbe  State  of. 

Texas.  Memorial  of  John  C.  Watrous,  judge  of  the  United  States  court  of  the 
eastern  district  of  the  State  of 

Texas,  relative  to  the  payment  of  the  public  debt  of  Texas.  Resolutions  of  the 
legislature  of  the  State  of 

Texas,  in  response  to  tbe  governor's  message  on  Kansas  affairs.  Kesulutions  of  the 
legislature  of  the  State  of 

Texas,  asking  for  a  regiment  of  mounted  volunteers  for  the  protection  of  the  west- 
em  frontier  of  the  said  State     Resolutions  of  the  legislature  of  the  State  of. . 

Texas,  relative  to  the  defence  of  her  frontier  since  the  2bth  day  of  February,  1855. 
Resolutions  of  the  legislature  of  the  State'of 

Texas,  in  reliftion  to  Captain  John  G.  Tod,  of  the  Texas  navy.  Resolutions  of  the 
legislature  of  the  State  of -- 

Texas,  asking  for  tbe  establishment  of  a  military  post  at  or  near  tbe  junction  of  the 
Wichita  and  Red  rivers.    Resolutions  of  the  legislature  of  tbe  State  of 

Thomas  and  family.  Memorial  and  resolutions  of  the  legislature  of  the  State  of 
Iowa,  relative  to  the  relief  of  James  B 

Tod,  of  the  Texas  navy.  Resolutions  of  the  legislature  of  the  State  of  Texas, 
relative  to  Captain  John  G 

Treasury,  transmitting  a  report  in  reference  to  the  condition  of  public  buildings 
in  New  Mexico.    Letter  from  the  Secretary  of  the 
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Subjeet. 


Treasurj,  oommnnicating  statemeott  of  balance!  of  appropriations,  &e.  Letter 
from  the  Secretarj  of  the 

Treuaiy  notes.  Letter  from  the  Secretary  of  the  Treasury,  relative  to  the  issniog 
of 

Treasury,  relatiye  to  the  issuing  of  treasury  notes.  Letter  from  the  Secretary  of 
the 


U. 

Utah,  memorial  of  the  members  and  officers  of  the  legislative  assembly  of  the  Ter- 
ritory of  Utah,  eettiog  forth  their  grievances,  and  praying  Congress  to  give 
thema  Yoice  in  the  selection  of  their  rulers 


VaUaodigham,  contesting  the  seat  of  Lewis  D.  Campbell,  a  representative  from 
the  third  district  of  the  State  of  Ohio.    Memorial  and  papers  of  Clement  L . . 

Vancouver  a  port  of  delivery  Resolutions  of  the  legislature  of  the  Territory  of 
Washington  relative  to  the  making  of.....  - 

Virgiiiia,  for  the  final  settlement  of  the  half  pay  to  the  officers  of  the  revolutionary 
war.    Eesolutions  of  the  legislature  of  the  State  of 

Volooteers  for  the  protection  of  the  western  frontier  of  the  State  of  Texas 


W. 

War,  transmitting  certain  information  in  connexion  with  the  Military  Academy. 

Letter  from  the  Secretary  of 

War,  transmitting  an  estimate  of  additional  funds  required  for  reconnaissances 

and  survey  for  military  purposes.    Letter  from  the  Secretary  of 

War,  transmitting  estimates  for  three  regiments  of  volunteers.    Letter  from  the 

Secretary  of 

War,  io  relation  to  the  recent  change  in  the  army  uniform.  Letter  from  the  Sec- 
retary of 

War,  transmitting  an  estimate  of  the  amount  which  will  be  required  to  complete 

the  Washington  Aqueduct.     Letter  from  the  Secretary  of 

War,  transmitting  an  estimate  of  the  amount  that  will  be  required  for  the  comple- 
tion of  the  General  Post  Office.    Letter  from  the  Secretary  of 

War,  transmitting  an  estimate  of  the  amount  that  will  be  required  to  complete  the 

United  States  Capitol  extension.    Letter  from  the  Secretary  of 

Washington,  asking  for  the  creation  of  three  additional  land  districts  in  that  Ter- 
ritory.   Resolutions  of  the  legislature  of  the  Territory  of 

Washmgton,  asking  for  the  creation  of  the  office  for  enrolling  clerks  f(»r  each  branch 
of  the  legislative  assembly.    Resolutions  of  the  legislature  of  the  Territory 

of 

Waihington,  relative  to  the  report  made  by  General  Wool,  concerning  the  last  In- 
dian wars  in  that  Territory.    Resolutions  of  the  legislature  of  the  Territory 

of 

Washington,  asking  that  Whatcom,  in  thdt  Territoiy,  may  be  made  a  port  of  deliv- 
ery.   Resolutions  of  the  legislature  of  the  Territory  of 

Wsabbgton,  communicating  resolutions  of  that  Territory  relative  to  the  construc- 
tion of  a  Northern  Pacific  railroad.  Letter  from  the  Secretary  of  the  Ter- 
ritory of 

Waihlogton,  relative  to  the  boundary  line  between  Oregon  and  Washington.    Re- 

lolntionsof  the  legislature  of  the  Territory  of 

Waihington,  relative  to  a  geological  survey  of  the  Territory  by  Dr.  John  Evans. 

Resolutions  of  the  legislature  of  the  Territory  of. 

Waahington,  relative  to  the  proclamation  of  martial  law  by  Governor  Stevens.    Re- 
solutions of  the  legislature  of  the  Territory  of. - 
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35th  CoNaRffis,  >  HODSE  OF  REPRESENTATIVES.   (  Mm.  Doc. 
1st  Session.     \  i    No.  69. 


GEORGIA  MOUNTED  VOLUNTEERS. 


RESOLUTION 

or  THE 

LEGISLATURE  OF  THE  STATE  OF  GEORGM, 


Thai  bounty  land  Tnay  be  granted  the  officers  and  soldiers  of  the  several 
companies  of  mounted  volunteers  called  into  the  service  of  the  State  of 
Georgia  under  the  provisions  of  an  act  assented  to  December  26, 1837. 


teEUABT  25, 1858. — ^Heferred  to  the  Committee  ou  Public  Lands,  and  ordered  to  be  printed. 


RESOLUTION. 

Whereas  several  companies  of  mounted  volunteers  were  called  into 
the  service  of  the  State  of  Georgia  under  the  provisions  of  an  act 
assented  to  on  the  26th  of  December,  1837 ;  and  whereas  said  compa- 
nies have  been  paid  for  said  service  by  the  State  of  Georgia ;  and 
whereas  it  is  doubtful  whether  said  soldiers  are  entitled  to  bounty 
land  under  the  provisions  of  the  act  of  Congress  of  1855  and  1856  : 
Therefore — 

Be  it  resolved  by  the  senate  and  house  of  representatives  of  the  State 
y  G  eorgia  in  general  assembly  mety  That  our  senators  in  Congress  be* 
jJMtructed^  and  our  representatives  requested,  to  use  their  best  exertions- 
|to  have  an  act  passed  allowing  each  of  said  soldiers  one  hundred  and 
"ixty  acres  of  bounty  land  who  have  not  heretofore  had  bounty  land. 
And  be  it  further  resolved^  That  his  excellency  be,  and  he  is  hereby, 
uired  to  transmit  a  copy  of  these  resolutions  to  our  senators  and 
representatives  in  Congress. 

JOHN  W.  H.  UNDERWOOD, 
Speaker  of  the  House  of  Representatives. 
JOHN  E.  WARD, 

President  of  the  Senate. 

Attest:  ALEX.  M.  SPEER, 

Clerk  of  the  House. 

Assented  to  December  22, 1857. 

JOSEPH  E.  BROWN, 

Governor.. 


GEORGIA  MOUNTED  VOLTJNTEEBS. 


Secrbtabt  of  State's  Office, 
MiUedgevtUe^  Oeorgia^  January  27,  1858. 

I  hereby  certify  that  the  foregoing  is  a  true  copy  of  the  enrolled 
resolution  on  file  in  this  office. 

Given  under  my  hand  and  seal  of  office. 
[seal.]  E.  p.  WATKINS. 


34 


35T1J  CoxottBss,  )   HOUSE  OF  REPRESENTATIVES.    J  Mis.  Doc. 
Ut  Session.     \  (    No.  70. 


RULES  OF  EVIDENCE— BOUNTY  LAND. 


RESOLUTION 


OF  THI 


LEGISLATURE  OF  THE  STATE  OF  GEORGU, 


ASKIKO 


For  the  passage  of  a  law  fiodng  the  rules  of  evidence  regvlaiing  the 
granting  of  bounty  land  to  certain  officers  and  soldiers  therein  men" 
turned. 


Fbbruakt  25,  1858L — Referred  to  the  Committee  on  Public  Lands  and  ordered  to  be  printed. 


RESOLUTION. 


Whereas,  There  are  a  numher  of  persons  now  citizens  of  Georgia, 
and  in  some  instances  removed  to  other  States,  who  rendered  import- 
ant services  to  the  United  States  in  1836,  1837  and  1838,  in  the  re- 
moval of  the  Cherokee,  Creek  and  Seminole  Indians ;  and  whereas, 
there  are  many  others  who  rendered  like  services  in  the  war  against 
Great  Britain  and  the  Seminole  and  Creek  Indians,  usually  known  as 
'^  the  late  war,"  and  also  in  the  campaign  against  the  Seminoles  in 
1817  and  1818 ;  and  whereas,  said  persons  were  called  into  service  in 
emergency,  so  that  no  full  and  regular  record  of  their  services  was 
made  by  the  several  officers  commanding,  and  sent  up  to  the  proper 
department  at  Washington,  therefore, 

Besolvedy  That  the  senators  and  representatives  of  Georgia  in  the 
United  States  Congress  be,  and  they  are  hereby,  requested  to  use 
every  honorable  effort  to  have  an  act  passed,  so  fixing  the  rules  of 
evidence  in  relation  to  such  cases  as  will  be  mutually  safe  to  the  country 
and  equitable  to  said  applicants,  to  the  end  that  all  just  and  merito- 
rious applications  of  services  above  indicated  may  be  placed  upon  such 
basis,  as  regards  testimony,  as  they  will  result  successfully  to  the  ap- 
plicants ;  and  that  his  excellency  the  governor  be,  and  he  is  hereby^ 


2  RULES  OF  EVIDENCE— BOUNTY  LAND. 

requested  to  communicate  a  copy  of  this  preamble  and  resolution  to 
the  said  senators  and  representatives  of  Georgia. 

JOHN  W.  H.  UNDERWOOD, 
Speaker  of  the  Hotiae  of  Bqnreaentaiivea. 
JOHN  E.  WARD, 

Fresident  of  the  Senate. 
Attest:  ALEX.  M.  SPEER, 

Clerk  of  the  Home. 

Assented  to  December  22,  1857. 

JOSEPH  E.  BROWN,  Governor. 


Sbcrbtary  of  State's  Oppicb, 
MUUdgemHey  Oeorgia^  January  26,  1858. 

I  hereby  certify  that  the  following  is  a  true  copy  of  the  enrolled 
resolution  of  file  in  this  office. 
[l.  s.]    Given  under  my  hand  and  seal  of  office. 

E,  P.  WATKINS, 

Secretary  of  Staie^ 


35th  Congrkbs,  )    HOUSE  OF  BEPRBSENTATXYBS.    (  Mib.  Doa 
let  Session.     S  i  No.  71. 


MARTIAL  LAW  IN  THE  TERRITORY  OF  WASHINGTOH. 


RESOLUTIONS 

or 

THE  TERRITORY  OF  WASHINGTON, 

aiLATITB   TO 

The  prodanuUion  of  martial  law  by  Governor  Stevens. 


March  1,  185a— Ordered  to  be  printed. 


RESOLUTION  relative  to  the  proclamation  of  martial  law  over  the  coontiee  of  Pierce 
and  Thonton,  by  leaac  I.  Stevens,  late  fovemor  of  Washinften  Territorj. 

Whereas,  in  the  prosecution  of  the  late  Indian  war,  Isaac  I.  fiterend. 
late  governor  of  the  Territory  of  Washington,  proclaimed  and  enforced 
martial  law  in  the  counties  of  Pierce  and  Thurston,  and  for  which  he 
received  unmerited  condemnation  by  a  certain  resolution  of  the  legis- 
lative assembly  passed  January  16,  1857  :  Therefore — 

Be  U  reedved  by  the  legislative  assembly  of  the  Territory  of  Washing^ 
tony  That,  in  thus  proclaiming  and  enforcing  martial  law,  we  be- 
lieve Governor  Isaac  I.  Stevens  to  have  been  actuated  by  motives  of 
the  purest  patriotism,  and  with  a  desire  only  for  the  safety,  wel&ra, 
and  prosperity  of  the  Territory. 

Besclvedy  That,  in  our  opinion,  the  state  of  the  country  demanded 
that  stringent  measures  should  be  adopted,  and  such  as  could  be 
effected  by  martial  law  only  ;  and  that  there  was  absolute  necessity 
for  the  same,  sufficiently  evidenced  by  the  fact  that  the  enemy,  who, 
prior  to  its  existence,  were  constantly  on  the  alert,  and  supplied  with 
information  of  all  operations,  after  its  enforcement  were  continually 
struck  by  our  gallant  troops,  and  soon  reduced  to  submission. 

Besolved,  That  the  resolution  passed  January  16,  1857,  does  not 
now,  and  did  not  at  that  time,  express  the  opinion  of  a  majority  of 
the  citizens  of  Washington  Territory  ;  but  was  in  direct  contravention 
cf  the  same — a  fact  manifested  by  the  triumphant  election  of  Governor 
Stevens  as  our  delegate  in  Congress,  receiving  in  such  election  over 
two-thirds  of  the  votes  cast. 

Besclvedy  That  the  secretary  of  the  Territory  be  requested  to  trans- 
mit copies  of  these  resolutions  to  the  President  of  the  United  States^ 


2  MARTIAL  LAW   IN  THE  TEBEITOBT  OF  WASHINGTON. 

the  President  of  the  Senate,  the  Speaker  of  the  House  of  Representa* 
iives,  and  the  Hon.  Isaac  I.  Stevens. 

Passed  house  of  representatives  January  9,  1858. 

J.  8.  M.  VANCLEVE, 
Speaker  of  (he  House  of  Bepresentatives. 

Passed  council  January  19, 1868. 

0.  C.  PAGETT, 
President  of  the  Council. 

Sbcretary's  Office, 
Oiympiay  January  26,  1868. 

A  true  copy.    Attest : 
[l.  b.]  C.  H.  mason. 

Secretary  of  Territory. 


Territory  of  Washington,  Secretary's  Office, 

Olympiaj  January  25,  1868. 

Sir  :  In  compliance  with  the  request  of  the  legislative  assembly^ 
herewith,  I  have  the  honor  to  transmit  to  you  a  copy  of  the  resolution 
relative  to  the  proclamation  of  martial  law  over  the  counties  of  Pierce 
and  Thurgton,  uj  Isaac  I.  Stevens,  late  governor  of  Washington  Ter- 
ritory. 
I  am,  sir,  very  respectfully,  your  obedient  servant. 

C.  H.  MASON, 
Secretary  of  Territory. 
The  Speaker  of  the  House  of  Bepresentatiybs, 

Washington  City. 


35iH  CoKOEHM,  I  HOUSE  OF  EEPRESENTATIVES.    (  Mis.  Doc. 
la  Seanon.     J  {  No.  12. 


BALANCES,   &c. 


LETTER 

FROM  THB 

SECRETARY  OF  THE  TREASURY, 

OOMXUKIOATINO 

J^cUements  of  bdlancea  (/  appropriatumSy  dc.,  dc. 


Maxoh  3,  1868. — Beferred  to  the  Committee  of  Ways  and  Means. 


Tbbasubt  Depabtmbnt,  February  26,  1858. 

Sib  :  In  compliance  with  the  request  of  the  Committee  of  Ways  and 
Means,  I  have  the  honor  to  enclose  herewith  the  letter  of  the  Begister 
of  the  Treasury,  of  this  date,  accompanied  by  the  following  statements, 
prepared  in  his  office,  viz : 

Ist.  The  balances  of  all  appropriations  standing  upon  the  books  of 
the  treasury  for  all  purposes,  on  22d  January,  1868. 

2d.  The  amount  (estmiated)  that  may  be  required  for  the  service  of 
the  government,  unaer  each  head  of  appropriation,  to  30th  June,  1868. 
3d.  The  amount  (estimated)  of  each  appropriation  applicable  to  the 
service  of  the  fiscal  year  ending  30th  June,  1869. 
I  am,  very  respectfully, 

HOWELL  COBB, 
Secretary  of  the  Treasury. 
Hon.  J.  Glanct  JoNm, 

Chairman  Com.  Ways  and  Means y  Ho.  of  Reps. 


Treasury  Department, 
Begiater'a  Office^  February  26,  1868. 

Sir  :  I  have  the  honor  to  transmit  herewith  sundry  statements  of 
appropriations,  prepared  in  compliance  with  the  request  of  the  Com- 
mittee of  Ways  and  Means  of  the  22d  ultimo,  referred  to  this  office. 


8  WiJJSiQKR,  9TG. 

These  Btfttements  Aim : 

1st.  The  balances  of  all  appropriations  standing  upon  the  books  of 
the  treasury  for  all  purposes,  on  22d  January,  1858. 

2d.  The  amount  (estimated)  that  may  be  required  for  the  service  of 
the  eovemment,  unaer  each  head  of  appropriation,  to  30th  June,  1858. 

3d.  The  amount  (estimated)  of  eacn  appropriation  applicable  to  the 
service  of  the  fiscal  year  ending  30th  June,  1859. 

The  completion  of  these  statements  has  been  delayed  in  consequence 
of  not  obtaming  sooner  from  some  of  the  offices  the  necessary  informa- 
tion required  to  divide  the  expenditure  of  the  appropriations  into  the 
two  periods. 

I  am,  very  respectfoUy,  your  obedient  servant, 

C.  T.  JONES, 

Acting  Begister. 

Hon.  Howell  Oobb, 

Secretary  cf  the  Treasury. 
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MEMORIAL  AND  JOINT  RESOLUTION 

OF    THE 

LEGISLATIVE  ASSEMBLY  OF  NEBEASKA, 

FRATI5a  FOB 

An  appropricUion  to  bridge  the  FlcUte  river. 


Maech  4, 1856. — ^Referred  to  the  Committee  on  Territories. 


MEMORIAL  AND  JOINT  RESOLUTION. 

To  the  honorable  the  Senate  and  House  of  Representatives  of  the  Congress 

of  the  United  States: 

Your  memorialists,  the  council  and  house  of  representatives  of 
the  Territory  of  Nebraska,  now  assembled,  would  most  respectfully 
represent  that  the  interests  of  the  people  of  this  Territory  and  of  the 
country  at  large  would  be  greatly  subserved  by  the  appropriation  of 

dollars  for  the  purpose  of  bridging  the  Great  Platte  or 

Nebraska  river,  at  some  point  within  fifty  miles  of  its  mouth. 

The  reasons  which  might  be  urged  in  favor  of  this  appropriation 
are  many  and  obvious.  Tour  memorialists,  however,  wish  to  call 
attention  to  a  few  of  them. 

First.  Owing  to  the  uncertainty  of  the  soil  in  which  this  river 
makes  its  bed  no  reliable  ferry  can  be  established  across  it,  the  cur- 
rent often  changing  in  a  single  night,  and  large  and  impassable  sand 
bars  are  found  where  twenty-four  hours  before  no  obstruction  was 
offered  to  the  passage  of  ferry  boats ;  thus  virtually  one  portion  of 
the  Territory  is  separated  from  the  other  to  the  great  detriment  of 
their  social  relations  and  commercial  pursuits. 

Second.  The  Platte  river  being  thus  a  barrier  to  the  free,  social  and 
commercial  intercourse  of  the  two  sections  of  the  Territory  which  it 
separates,  has  been  a  fruitful  and  ceaseless  source  of  dissention  and 
strife  between  our  people,  giving  rise  to  most  if  not  all  of  the  politi- 
cal troubles  which  nave  disturbed  our  Territory. 

Third.  In  compliance  with  the  known  wishes  of  the  people  of  the 
Territory,  your  memorialists  have  passed  an  act  to  re-locate  the  seat 
of  government  at  a  point  in  the  valley  of  the  Platte  river,  to  be  here- 
after selected  ;  Pud  in  order  that  the  said  capital  may  be  accessible  to 
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all  parts  of  the  Territory  and  no  barrier  exist  to  the  free  intercourse 
of  the  people  north  and  south  of  that  river,  such  bridge  is  absolutely 
necessary. 

Fourth.  Said  river  is  a  serious  obstacle  in  the  way  of  military 
operations  and  of  the  efficient  construction  of  important  roads  re- 
quired by  the  wants  of  that  branch  of  the  government  service. 

Other  reasons  mi^ht  be  urged  in  support  of  such  an  appropriation, 
but  your  memorialists  cannot  but  believe  that  its  necessity  will  be 
apparent  to  your  honorable  bodies,  and  therefore  respectfully  urge 
your  early  action  in  the  matter ;  and,  as  in  duty  bound,  they  will  ever 
pray,  &c. 

Resdved  by  the  council  arid  house  of  representatives  of  the  Territory 
of  Nebraska^  That  this  memorial  and  joint  resolution  be  signed  by  the 
president  of  the  council  and  speaker  of  the  house  of  representatives, 
and  copies  thereof  forwarded  to  the  President  of  the  Senate  of  the 
United  States,  the  Speaker  of  the  House  of  Kepresentatives,  and  our 
delegate  in  Congress. 

J.  H.  DECKER, 
Speaker  of  the  House  of  Representatives. 
LEAVITT  L.  BOWEN, 

President  of  the  Council. 


35th  CoKaRiw,  )   HOUSE  OF  REPRESENTATIVES.    C  Mis.  Doc. 
1«<  i^mion.     J  )    No.  74. 


ERECTION  OF  PUBLIC  BUILDINGS  IN  TRENTON,  NEW 

JERSEY. 


RESOLUTIONS 

or   THB 

LEGISLATURE  OF  THE  STATE  OF  NEW  JERSEY, 

RKLATITB   TO 

The  erection  of  public  buildings  in  the  city  of  Trenton^  New  Jersey. 


Maech  9, 1858. — Referred  to  the  Committee  on  the  Judiciary. 


STATE  OP  NEW  JERSEY. 


JOINT  RESOLUTIONS  relative  to  the  erection  of  public  buildings  in  the  city  of  Trenton, 

by  the  general  government. 

Whereas  the  public  welfare  would  be  promoted  by  having  at  Tren- 
ton a  suitable  Duilding  in  which  to  hold  the  United  States  courts, 
where  all  the  records  pertaining  to  said  courts  could  be  kept,  and  in 
which  the  collector  and  postmaster  could  have  convenient  offices; 
therefore — 

1.  Be  it  resdved  by  the  senate  and  general  assembly  of  the  Staie  of 
New  Jersey f  That  the  senators  and  representatives  in  Congress  from 
this  State  be  requested  to  use  their  exertions  to  obtain  from  the  gen- 
eral government  a  sufficient  appropriation  to  purchase  a  proper  site^ 
and  to  erect  thereon  such  a  buildings  at  Trenton. 

2.  And  be  it  resolved^  That  inasmuch  as  the  production  and  manu- 
facture of  iron  are  pursuits  in  which  the  people  of  this  State  and  of  all 
the  middle  States  have  a  large  interest,  it  is  fitting  that  all  the  en^ 
eouragement  which  can  be  constitutionally  given  by  government  to 
this  great  branch  of  public  industry  should  be  accorded  to  it,  espe- 
cially that  enlargement  of  the  home  market  which  a  Judicious  direc- 
tion of  the  public  expenditure  in  the  use  of  iron  for  building  purposes 
would  create,  we  therefore  join  with  the  citizens  of  Trenton  in  advising 
that  the  building  above  named  be  of  iron. 

3.  And  be  it  resolved y  That  the  governor  be  requested  to  send  a 
copy  of  the  foregoing  preamble  and  resolutions  to  each  of  the  senators 
and  representatives  in  Congress  from  this  State. 

Approved  February  24, 1858. 


OUbTOM-HOnSE,   COUBT-HOUSB,   ETC.,   AT  TEEkTTON. 


Statb  of  New  Jbrsbt: 

I,  Thomas  8.  Allison,  secretary  of  state  of  the  State  of  New  Jersey, 
do  herehy  certify  that  the  foregoing  is  a  true  copy  of  a  preamhle  and 
joint  resolutions  passed  hy  the  legislature  of  this  State,  and  approved 
February  24,  1868,  as  taken  from  and  compared  with  the  original, 
now  on  file  in  my  office. 

In  testimony  whereof,  I  have  hereunto  set  my  hand,  and  affixed 
r  1  my  official  seal,  at  Trenton,  in  said  State,  this  fifth  day  of 
^       'J  March,  A.  D.  one  thousand  eight  hundred  and  fifty-eight. 

THOMAS  S.  ALLISON, 

Secretary  of  State. 


ExBcunvB  Departmbnt  of  New  Jersey, 
2Vmton,  New  Jersey,  March  6,  1858. 

I  have  the  honor  to  transmit  herewith  a  copy  of  ioint  resolutions 
passed  hy  the  legislature  of  this  State,  agreeably  to  the  requirements 
of  said  resolutions. 

Most  respectfully,  your  obedient  servant, 

WM.  A.  NEWELL, 

Oovemor  of  New  Jersey. 
Hon.  Gborgb  B.  Bobbins. 


35THC0KaKK8,  \    HOUSE  OF  REPRESENTATIVES.    J  Mis.  Doo, 
1st  Seeaion.     $  )   No.  75. 


MILITARY  POST  AT  JUNCTION  OF  WICHITA   AND  RED 

RIVERS. 


JOINT  RESOLUTION 


LEGISLATTTRE  OF  THE  STATE  OF  TEXAS, 

AfKIHO  lOB 

Ute  esidblishmefU  of  a  military  post  at  or  near  the  jvmstum  of  the 
Wichita  and  Red  rivers j  dhc.j  dbo. 


Marcb  II,  1858 — ^That  part  relating  to  the  military  poet  referred  to  the  Committee  o» 
Military  Affaire,  and  that  part  relating'  to  the  Indiana  referred  to  the  Committee  on  Indias 
Afiairs. 


JOINT  RESOLUTION. 


Whereas  it  is  a  fact  ascertained  to  the  satisfaction  of  the  goverDor, 
that  the  depredations  committed  upon  the  frontier  citizens  of  this 
State  is  done  chiefly  hy  United  States  Indians,  who  enter  our  Ter- 
ritory ahont  the  junction  of  the  larger  Wichita  and  Red  rivers,  near 
which  there  is  no  military  station  or  post ;  and  whereas  it  is  helieyed 
by  many  well  informed  citizens  living  on  the  frontier  that  the  Ca- 
manche  and  other  Indians,  who  are  fed  hy  the  United  States  on  the 
Texas  Indian  reserve,  are  also  directly  or  indirectly  engaged  with 
the^i  in  those  hostile  forays  which  is  rendering  the  civilizing  and  feed- 
ing policy  of  the  government  unpopular,  if  not  useless,  which  would 
not  be  so  if  it  were  eflSciently  carried  out :  therefore — 

Be  it  resolved  by  the  legislature  of  the  State  of  TexaSy  That  th«  gov- 
ernor be,  and  he  is  hereby,  requested  to  urge  upon  the  authorities  of 
the  federal  government  at  Washington,  the  great  necessity  of  the 
immediate  establishment  of  a  military  post  as  near  the  junction  of  the 
larger  Wichita  and  Bed  rivers  as  practicable,  and  that  the  Indian 
agents  in  charge  of  the  Indians  on  the  Texas  Indian  reserve  be  in- 
structed to  require  every  male  Indian  over  the  age  of  twelve  years 
to  be  upon  the  reserve  under  his  control  every  day,  unless  such  In- 
dian or  Indians  have  his  special  written  permission  to  be  absent ',  and 
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that  such  agents  be  instrncted  not  to  permit  any  Indian  or  Indians  to 
be  absent  from  said  reservations  by  special  permission  more  than  three 
days,  at  any  time,  unless  they  are  accompanied  by  some  white  man  or 
men,  to  be  sent  with  them  by  them,  to  prevent  them  from  committing 
depredations  on  the  citizens  of  the  country,  or  communicating  with 
other  Indians  not  known  to  be  at  peace  with  Texas,  or  sent  with  white 
men  as  guides,  hunters,  &o.^  or  sent  by  said  agents  as  spies  or  express 
bearers ;  and  that  the  agents  be  required  to  enforce  these  instructions, 
and  that  the  government  furnish  and  keep  constantly  at  each  reserve 
a  sufficient  military  force  to  enable  the  agents  to  carry  out  such  in- 
structions ;  and  that  our  senators  and  representatives  in  Congress  be 
requested  to  co-operate  with  the  governor  iu  accomplishing  the  objects 
of  this  resolution  ;  and  that  the  governor  be  requested  to  furnish  each 
of  them,  and  the  President,  and  Secretary  of  War,  and  Secretary  of 
the  Interior  of  the  United  States  with  a  copy  of  the  same. 
Approved  January  29,  1858. 


Department  of  State,  Austin,  Texas, 

February  1,  1858. 

I,  the  undersigned,  secretary  of  state  of  the  State  of  Texas,  do 
hereby  certify  that  the  above  and  foregoing  is  a  correct  copy  of  the 
original  joint  resolution  on  file  in  the  department  of  state. 

Given  under  my  hand  and  the  seal  of  the  department  of  state  the 
Fl.  s.l  day  and  year  first  above  written. 

T.  8.  ANDERSON, 

Secretary  of  State. 


35th  CJohobbbb,  >   HOUSE  OF  BBPRESBNTATIVES.   <  Mis.  Doo. 
latSeaaion.      \  )    Ho.  76. 


INDIANS  IN  TEXAS. 
JOINT  RESOLUTION 

or  THE 

LEGISLATURE  OF  THE  STATE  OF  TEXAS, 

RELATING   TO 

Indiana  west  of  the  Peooa  river. 


Mab€h  11,  1858.~Beferred  to  the  Oommittee  on  Indian  iLffidn. 


JOINT  RESOLUTION  iDftracting  the  eenaton  and  requertin^  the  repreMnUtiTee  of  Tern 
in  CoD|^reM  to  procure  such  action  on  the  part  of  the  United  Satee  as  will  cause  the  In- 
dians in  Texai  west  of  the  Pecos  river  to  be  collected  upon  the  resenre  provided  for  them. 

Whereas  the  Indians  within  the  limits  of  Texas  west  of  the  Peoos 
river  are  of  a  roving  character,  without  permanent  habitation,  and 
subsist  mainly  by  depredations  upon  the  stock  and  other  property  of 
the  citizens  of  Texas  residing  in  that  portion  of  the  State,  and 
whereas  the  State  of  Texas  has  made  a  liberal  provision  for  said  In- 
dians by  an  appropriation  of  land  to  be  selected  by  an  a^ent  for  them, 
to  be  appointed  by  the  United  States  government  for  the  purpose  of 
collecting  and  permanently  settling  them  thereon,  and  there  to  be 
taught  the  arts  of  agriculture  and  civilization  under  the  superintend- 
ence, control,  and  management  of  said  agent,  whereby  the  citizens  of 
the  State  will  be  relieved  from  the  continued  losses  sustained  by  the 
predatory  incursions  of  said  Indians :  therefore — 

Be  it  resolved  by  the  legislature  of  the  State  of  Texas y  That  our  sena- 
tors and  representatives  in  Congress  be  requested  to  use  all  proper 
means  to  procure  the  appointment  by  the  government  of  the  United 
States  of  a  competent  agent  to  select  a  proper  location  west  of  the 
Pecos  river,  within  the  limits  of  Texas,  upon  which  to  settle  the  Indians 
inhabiting  that  section  of  the  State,  in  accordance  with  the  provisions 
of  '^  An  act  supplementary  to  an  act  entitled  'An  act  relating  to  the 
Indians  of  Texas,'  approved  February  6,  1854,"  approved  February, 
1866,  and  that  said  a^ent  be  instructed  to  collect  and  settle  said  In- 
dians upon  such  location  so  made  as  aforesaid. 

Be  it/urlher  resolved  J  That  his  excellency  the  governor  be  requested 
to  forward  a  copy  of  these  resolutions  to  each  of  our  senators  and  rep- 
resentatives in  Congress. 

Approved  January  29, 1858. 
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Department  of  Statb, 
Austiny  Texas,  February  1,  1858. 

Ij  the  QDdersignedy  secretary  of  state  of  the  State  of  Texas,  do 

hereby  certify  that  the  traascript  on  the  reverse  hereof  is  a  correct 

copy  of  the  original  joint  resolution  on  file  in  the  department  of  state. 

Given  under  my  luind  and  the  seal  of  the  department  of  State  the 

[l.  8.1  day  and  year  first  above  written. 

T.  S.  ANDBRSON, 

Secretary  (^Sialic 


O  J.  a.  JL  AJKJ     XLi.lX/      J.AUtLhXhXJi.\7X.1tXM:dhJm 


RESOLUTION 


GISUTURE  OF  THE  STATE  OF  RHODE  ISLAND, 


a  diaUibution  of  the  public  lands  among  the  several  States j  for  the 
bemefit  of  agriculture  and  the  mechanic  arts. 


M ABOM  13,  1868.— Ordered  to  be  printed. 


STATE  or  RHODE  ISLAND  AND  PROVIDENDE  PLANTATIONS, 

Januakt  Session,  A.  D.  1858. 

intkm  relative  to  the  appropriatinf  of  pobKc  lands  of  the  United  Statei  for  the  bfiiefit 
of  africulture  and  the  mechanic  arts. 

^esolvedy  That  the  senators  from  this  State  be  instructed,  and  the 

esentatives  be  requested,  to  use  their  exertions  in  Congress  for 

passage  of  an  act  donating  public  lands  to  the  several  States  and 

itories  in  the  Union,  for  the  aid  and  encouragement  of  scientific 

»tion  in  agriculture  and  the  mechanic  arts. 

tsclvedy  That  the  secretary  of  state  be  instructed  to  transmit  a 

'  of  the  above  resolution  to  each  of  the  members  of  Congress  from 

State,  immediately  after  its  passage. 

true  copy.     Attest:  ^     _ 


2  PUBLIC  LANDS  TO   8TATES  AND  TEREITOBIES. 

the  United  States,  for  the  donation  of  public  lands  to  the  several 
States  and  Territories  in  the  Union,  which  may  provide  colleges  for 
the  benefit  of  agriculture  and  the  mechanic  arts. 

With  high  respect,  I  have  the  honor  to  remain  your  most  obedient 
servant,  JOHN  R.  BARTLETT, 

Secretary  of  Siaie. 
Hon.  N.  B.  DuBFEB,  M.  C, 

WaahingUm  City. 


35th  Congress,  )    HOUSE  OF  BEPBESENTATIYES.  (  Mis.  Doc. 
la  Se$8ion.      \  /No.  78. 


COD  FISHERIES. 
RESOLUTIONS 

OF 

THE  LEGISLATURE  OF  THE  STATE  OF  MAINE, 

RBLATITS 

To  bounty  on  cod  fisheries. 


Mascb  19, 1858. — lUferred  to  the  Committee  on  Commerce. 


STATE  OP  MAINE. 
RESOLVES  relative  to  bounty  on  cod  fisheriet . 

Whereas  a  bill  has  been  proposed  in  Congress  to  repeal  the  act 
allowing  bounties  to  vessels  employed  in  the  cod  fisheries,  the  passage 
of  which  will  greatly  injure,  if  not  destroy,  one  of  the  most  important 
interests  of  this  State,  and  one  which  affords  employment  to  thousands 
of  oar  hardy  citizens  ;  and 

Whereas  the  passage  of  such  a  bill  will  have  the  effect  to  render 
almost,  if  not  entirely^  useless  a  large  class  of  vessels  which,  from 
their  peculiar  build  and  model,  cannot  be  successfully  employed  in 
other  Dusiness,  and  which  have  been  built  under  what  was  supposed 
to  he  a  well-founded  reliance  upon  the  continuance  of  a  policy  which 
places  us  more  nearly  upon  a  level  with  those  of  other  nations  engaged 
m  the  same  business^  whose  governments  bestow  a  more  liberal  bounty 
thereon  than  our  own ;  and 

Whereas  our  past  history  abundantly  proves  that  the  cod  fisheries 
afford  the  cheapest,  best,  and  most  efficient  schools  for  manning  our 
navy  in  time  of  war  :  Therefore — 

Eesolved,  That  the  repeal  of  the  law  granting  bounties  to  vessels 
employed  in  the  fishing  business  will  be  unjust  and  oppressive  to  those 
induced  by  the  existence  of  the  law  to  embark  a  larse  amount  of  capi- 
tal therein,  and  at  the  same  time  will,  in  a  national  point  of  view,  pe 
impolitic  and  unwise,  inasmuch  as  we  shall  thereby  be  deprived,  in 
case  of  war,  of  the  most  reliable  source  for  a  supply  of  American  sea- 
men. 
Beaclvedf  That  our  senators  and  representatives  in  Congress  be 


35iH  C0NOBBB8, )  HOUSE  OF  REPRESENTATIVES.    (  Mih.  Doc. 
1<<  Sesaion.     K  I    No.  80. 


POSTAL  LAWS. 
RESOLUTION 

Of 

THE  LEGISLATURE  OF  THE  STAE  OF  TBMESSEE, 

BILATITB  TO 

The  postal  latos  of  the  United  States. 


Maech  15, 1858.— lUferred  to  the  Committee  on  the  Poit  Office  and  Poet  Roadib 


RESOLUTION  inttraetiiig  the  delegation  from  Tennenee  in  relation  to  the  postal  laws. 

Bescived  by  the  general  oseenMy  of  the  Siaie  of  Tennessee  j  That  our 
senators  in  Congress  be  instructed,  and  our  representatives  be  re- 
quested to  use  all  possible  means  to  so  amend  the  postage  laws  as  to 
allow  any  person  to  endorse  his  or  her  name  on  any  public  document 
or  newspaper  he  or  she  may  desire  to  forward  to  any  person  or  place 
in  the  United  States^  and  that  his  excellency  the  governor  be  requested 
to  forward  copies  of  this  resolution  to  each  of  our  said  senators  and 
^preeentatives  in  Congress. 

Adopted  February  12,  1858. 

DAN'L  S.  DONELSON, 
Speaker  of  the  House  of  BepresentcUives. 

JNO-  C.  BURCH, 

Speaker  of  the  Senaie. 


]j  F.  N.  W.  Burton,  secretary  of  state,  do  hereby  certify  the  fore- 
going Ib  a  true  copy  of  the  original  resolution  on  file  in  my  office. 

In  witness  whereof,  I  have  hereunto  set  my  hand  and  affixed  the 
[l,  8.]  great  seal  of  the  State,  this  15th  day  of  February,  A.  D.  1858. 

F.  N.  W.  BURTON, 

Secretary  of  State. 


35mCoirQEB8S,  /   HOUSE  OF  BEPKE8ENTATIVES.    J  Mis.  Doc. 
laSaaion.     S  ,       /   No.  81. 


KANSAS,  &c. 


JOINT   RESOLUTIONS 


LEGISLATURE  OF  THE  STATE  OF  TENNESSEE, 

Inttntding  her  sencUors  and  requesting  her  representatives  to  vote  for 
tk  admission  of  Kansas  under  the  Lecomptan  constitution,  and  in 
rtferenoe  to  the  Hon.  John  Bell. 


MitcH  15, 1858.— Ordered  to  be  printed. 


JOINT  RESOLUTIONS. 


Whereas  the  act  of  1820,   commonly  called  the  Missouri  com- 

Jromise  act,  was  inconsistent  with  the  principles  declared  and  laid 
own  in  the  acts  of  1860,  better  known  as  the  compromise  acts  of  that 
jm ;  and  whereas  the  Missouri  compromise  act  was  a  palpable  wrong 
done  to  the  people  of  the  slaveholding  States,  and  should  have  been 
repealed;  and  whereas  the  principles  of  the  Kansas-Nebraska  bill 
nteet  oar  unqualified  approbation,  and  should  have  received  the 
cordial  support  of  our  senators  and  representatives  in  Congress  : 
Whereas  one  of  those  senators,  Hon.  John  Bell,  in  a  speech  de- 
{  lifered  against  the  Kansas-Nebraska  bill.  May  25,  1854,  said:  ''A 
j  Qoble,  generous,  and  high-minded  senator  from  the  south,  within  the 
last  few  days  before  the  final  vote  was  taken  on  the  bill,  appealed  to 
ine  in  a  manner  which  I  cannot  narrate,  and  which  affected  me  most 
deeply.  The  recollection  of  it  affects  and  influences  my  feelings  now 
^ni  ever  will.  I  told  the  honorable  senator  that  there  was  one  tieature 
in  the  bill  which  made  it  impossible  that  I  should  vote  for  it,  if  I 
waived  all  other  objections.  I  said  to  others  who  had  made  appeals  to 
i&e  on  the  subject,  that  while  it  would  afford  me  great  pleasure  to  be 
unstained  by  my  constituents,  yet,  if  I  was  not,  1  would  resign  my 
seat  here  the  moment  I  found  my  course  upon  this  subject  was  not 
acceptable  to  them.  As  for  my  standing  as  a  public  man,  and  what- 
ever prospect  a  public  man  of  long  service  in  the  councils  of  the 
country  might  be  supposed  to  have,  I  would  resign  them  all  with 
pleasure.     I  told  that  gentleman,  that  if  upon  this,  or  any  other  great 


2  KANSAS,    ETC. 

question  affecting  the  interest  of  the  south,  I  should  And  my  views 
conflicting  materially  with  what  should  appear  to  he  the  settled  senti- 
ment of  that  section,  I  should  feel  it  my  imperatire  duty  to  retire. 

**  I  declare  here  to-day  that  if  mj  countrymen  of  Tennessee  shall 
declare  against  my  course  on  this  suhject,  and  that  shall  be  ascertained 
to  a  reasonable  certainty,  I  will  not  be  seen  in  the  Senate  a  day  after- 
wards:" Therefore — 

Be  it  resolved  by  the  general  assembly  of  the  State  of  Tennessee j  That 
we  fully  concur  with  the  Hon.  John  Bell  as  to  the  duty  of  a  senator, 
when  the  voice  of  his  constituency  has  decided  against  him  on  a  ques- 
tion materially  affecting  their  interest. 

Be  it  further  resolved^  That,  in  our  opinion,  the  voice  of  Mr.  Bell's 
countrymen  of  Tennessee,  in  the  recent  elections,  has  declared  against 
his  course  on  the  Kansas- Nebraska  bill,  a  question  of  vital  importance 
to  the  south. 

Be  it  further  resolved.  That  our  senators  in  the  Congress  of  the 
United  States  are  hereby  instructed,  and  our  representatives  are  re- 
quested, to  vote  for  the  admission  of  Kansas  as  an  independent  State, 
under  what  is  termed  the  Lecompton  constitution,  transmitted  to  the 
Senate  and  House  of  Bepresentatives  in  Congress  assembled  by 
President  Buchanan  in  message  to  them,  dated  the  2d  of  February, 
1858. 

Be  it  further  resolved,  That  the  governor  of  this  State  forward  a 
certified  copy  of  these  resolutions  to  our  senators  and  representatives 
in  the  Congress  of  the  United  States. 

Adopted  February  10,  1858. 

DAN'L  S.  DONELSON, 
Speaker  of  the  House  of  BepresentcUives. 
JNO.  C.  BUBCH, 

Speaker  of  the  Senate. 


I,  F.  N.  W.  Burton,  secretary  of  the  State  of  Tennessee,  do  hereby 
certify  that  the  foregoing  is  a  true  copy  of  the  original  resolutions  in 
my  office. 

In  witness  whereof,  I  have  hereunto  set  my  hand  and  affixed  the 
r  -.  great  seal  of  the  State,  this  twelfth  day  of  February,  A.  D. 
L^-  ®-J  1858. 

F.  N.  W.  BURTON, 

Secretary  of  State. 


36th  CJokqrbss,  )   HOUSE  OF  EEPRESENTATIVES.    J  Mm.  Doo. 
IttSeaaion.     S  i    No.  82. 


PUBLIC  LANDS  FOR  SCHOOL  PURPOSES. 


PREAMBLE  AND   RESOLUTION 

or  THE 

KENTUCKY  AGRICULTURAL  SOCIETY, 

Dr  BILATION  TO 

The  appropriating  o/aportion  of  the  public  domain  for  school  purposes. 


Mabgh  16, 1868.— Befeired  to  the  (Committee  on  Pablio  Lands. 


PiBRCB  Valley,  February  19,  1858, 

Sir  :  Your  attention  is  respectfully  asked  to  the  following  preamble 
and  resolution  passed  unanimously  by  the  board  of  directors  of  the 
Kentucky  State  Agricultural  Society,  at  a  meeting  held  in  the  city  of 
Frankfort,  on  the  10th  to  the  13th  instant : 

"  Whereas  a  bill  has  been  introduced  into  the  Congress  of  the 
United  States  appropriating  a  portion  of  the  national  domain  for  the 
endowment  of  a  school,  in  each  State  of  the  Union,  for  the  education 
of  farmers  and  mechanics :   Therefore,  as  the  sense  of  this  board — 

^^Besolvedy  That  the  Kentucky  State  Agricultural  Society,  and  the 
farmers  and  mechanics  of  Kentucky,  do  most  cordially  approve  of  said 
measure,  so  far  as  it  is  known  to  them,  without  distinction  of  party 
as  to  national  politics,  and  that  our  senators  and  representatives  in 
Congress  are  requested  to  use  all  reasonable  and  honorable  efforts  to 
promote  its  passage." 

Bespectfully,  yours,  &c., 

W.  D.  GALLAGHER, 
Secretary  Kentucky  Stat^  Agricultural  Society. 


S6th  Oorguh,  )  HOUSE  OF  REPRESENTATIVES.   (  Mis.  Doo. 
Itt  Session.     K  i    No.  83. 


ADDITIONAL  TOWNSHIP   OF  LAND    FOR    SEMINARY    OF 

LEARNING. 


RESOLUTION. 

OF  THE 

LEGISLATURE  OF  THE  STATE  OF  MISSOURI, 

Dr  BBLATIOir  TO 

Lands  for  aenUnary  qf  learning. 


Masoh  16,  1868.^Beferred  to  the  Committee  on  Pablio  Lands. 


SENATE  OF  MISSOURI. 

Report  of  special  committee. 


Mr.  President:  The  special  committee  appointed  **to  examine 
and  ascertain  whether  this  State  is  entitled  from  the  general  govern- 
ment to  an  additional  township  of  land  for  the  use  of  a  seminary  of 
learning,  and  report  the  result  of  their  investigations  to  the  senate, 
together  with  such  measures  as  they  may  deem  advisable  to  obtain 
the  same  if  so  entitled,"  beg  leave  to  report  that  the  fifth  proposition 
of  the  act  of  Congress  to  form  a  State  constitution,  and  for  the 
admission  of  this  State  into  the  Union,  ^which,  with  the  other  propo- 
sitions in  said  act,  was  accepted  in  its  exact  language  by  our  ordinance, 
provides  *  *  that  thirty-six  sections,  or  one  entire  township,  which 
shall  be  designated  by  the  President  of  the  United  States,  together 
with  the  other  lands  heretofore  reserved  for  that  purpose,  shail  be 
reserved  for  a  seminary  of  learning,  and  vested  in  the  legislature  of 
said  State,  to  be  appropriated  solely  to  the  use  of  such  seminary  by 
the  said  legislature." 

The  act  of  Congress  for  the  admission  of  Missouri  there  gives  us 
one  township  for  the  use  of  a  seminary  of  learning,  and  only  one 
township,  unless  there  were  other  lands  theretofore  reserved  for  that 
purpose,  but  it  as  certainly  gives  us  all  other  lands  theretofore 
reserved  for  that  purpose ;  not  a  part  of  the  other  lands  theretofore 
reserved,  but  the  other  lands  (that  is,  aU  other  lands)  heretofore 
reserved. 
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What  were  ^^ihe  other  lands**  theretofore  reserved,  together  vntii 
which  the  one  township  granted  for  the  first  time  in  the  act  of  Con- 
gress for  our  admission,  and  our  ordinance  accepting  it,  was  to  con- 
stitute our  seminary  fund  ? 

The  seventh  section  of  the  act  of  Congress  of  March  3,  1811,  pro- 
vides that  ^^  one  entire  township  shall  be  located  and  reserved  in  the 
Territory  of  Louisiana,  for  the  support  of  a  seminary  of  learning 
within  the  said  Territory.  The  Territory  of  Louisiana  afterwards 
became  the  Territory  of  Missouri/' — (Act  of  Congress  June  4,  1812.) 

On  the  17th  of  July,  1818,  Congress  passed  an  act  entitled  '*  An 
act  making  provision  for  additional  land  oflSces  in  the  Territory  of 
Missouri^**  which  provides  *'that,  instead  of  one  township  for  the 
support  of  a  seminary  of  learning,  there  shall  be  ttvo  townships  located 
for  the  purpose  by  the  Secretary  of  the  Treasury  and  reserved  from 
sale  •/'  this  was  in  1818,  before  the  act  of  Congress  and  our  ordinance 
admitting  Missouri  into  the  Union  in  the  year  1820.  Thus  we  see 
there  were  two  tovmships  reserved  for  the  use  of  our  seminary  of 
learning  in  the  Territory  of  Missouri  previous  to  the  act  of  admission. 
It  does  not  matter  that  the  law  of  1818  provided  that  one  of  the 
sections  should  be  located  on  the  waters  of  the  Missouri,  and  the 
other  on  the  waters  of  the  Arkansas.  They  were  both,  and  the  one 
as  well  as  the  other,  reserved  for  the  use  of  a  seminary  of  learning  in 
Missouri;  and  if  Congress  had  chosen  to  do  so,  it  might  have  required 
that  both  townships  should  be  located  in  the  Territory  of  Illinois  for 
the  purpose  indicated,  and  the  grant  would  have  been  perfect  and 
our  title  good.  But  within  the  Territory  of  Missouri,  and  now  within 
the  State,  it  was  very  easy  to  find  the  waters  of  the  Arkansas  ;  the 
great  southwest  is  drained  by  its  tributaries.  Whatever  we  obtain 
wo  derive  from  the  compact,  (the  act  of  admission  and  the  ordinance 
accepting  it ;)  this  gives  us  one  township  originally,  and  also  the  other 
lands  theretofore  reserved  for  that  purpose,  viz :  the  two  townships 
reserved  by  the  law  of  1818,  making,  together  with  the  one  given  by 
the  act  of  admission,  three  townships  instead  of  two  only,  which  is  all 
we  have  obtained.  We  have  received  two  townships,  which  two  of 
the  three  above  recited  are  these  ?  The  two  previously  reserved  in 
the  act  of  1818,  or  one  of  these,  and  the  one  granted  for  th^  first 
time  in  the  act  of  admission.  If  the  two  first  mentioned,  (reserved 
by  the  law  of  1818,)  nobody  will  hesitate  to  declare  that  we  are 
entitled  to  the  one  specifically  given  in  the  act  of  admission,  to  be 
designated  by  the  President  of  the  United  States.  If  this  one,  and 
one  of  the  others  reserved  in  the  law  of  1818,  (which  one  of  these 
two  there  reserved  in  the  law  of  1818  is  the  township  obtained,)  and 
if  either  of  these  constitute  one  of  the  two  townships  already  received, 
we  have  an  equal  and  the  same  right  to  the  other,  because  both  are 
granted  by  the  same  law,  for  the  same  purpose,  and  in  the  same 
terms. 

In  conclusion,  the  committee  have  no  hesitation  in  declaring  that 
we  have  a  clear  and  undeniable  right  from  the  general  government 
to  an  additional  township  of  land  for  the  use  of  a  seminary  of  learning, 
a  right  acquired  under  the  compact  for  the  admission  of  Missouri  into 
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the  Union,  and  which  could  not  be  taken  away  or  violated,  any  more 
than  any  other  right  acquired  under  said  compact  by  any  subsequent 
act  of  Congress. 

The  act  of  Congress  entitled  *  *  An  act  concerning  the  selection  of 
certain  lands  heretofore  granted  by  compact  to  the  State  of  Missouri 
for  seminaries  of  learning,"  approved  January  24,  1827,  directed 
the  President  to  cause  to  be  selected  from  any  of  the  public  lands  of 
the  United  States  in  Missouri  "the  several  townships  of  land  here- 
tofore secured  by  compact  to  the  State  of  Missouri,"  for  the  purposes 
of  a  seminary  or  seminaries  in  that  State,  **  and  the  lands  so  located 
were  at  once,  on  the  selection,  to  vest  in  the  State  in  accordance  with 
and  satisfaction  of  the  compact."  Under  this  act  the  three  townships 
would  no  doubt  have  been  selected  and  vested  in  the  State,  instead 
of  only  two,  which  were  selected  in  1828,  except  for  the  passage  of 
the  act  of  Congress,  approved  March  2,  1827,  entitled  '*  An  act  con- 
cerning a  seminary  of  learning  in  the  Territory  of  Arkansas,"  in  which, 
under  a  singular  misapprehension  of  the  law  of  1818,  and  a  plain  mis- 
take and  misstatement  of  its  language,  one  of  the  two  townships  given 
to  Arkansas  for  seminary  purposes,  in  that  law  of  March  2,  1827, 
is  declared  to  be  '*in  lieu  of  an  entire  township  of  land  directed  to 
be  located  on  the  waters  of  the  Arkansas  river,  in  said  Territory," 
(meaning  Arkansas)  for  the  use  of  a  seminary  of  learning  therein,  by 
an  act  of  Congress  entitled  **An  act  making  provision  for  the 
establishment  of  additional  land  offices  in  the  Territory  of  Missouri," 
approved  February  17,  1818.  It  only  needs  a  recurrence  to  the 
compact  and  the  law  of  1818  to  see  plainly  that  this  act  of  March  2, 
1827,  in  regard  to  Arkansas,  misstates  the  law  of  1818,  and  gave  to 
Arkansas  one'  entire  township  of  land  which  clearly  belonged  to 
Missouri. 

Your  committee,  believing  that  we  are  fully  entitled,  under  exist- 
ing laws,  to  this  additional  township,  and  that,  upon  application  to 
the  President  of  the  United  States,  it  is  made  his  duty  to  cause  the 
same   to  be  designated   and   selected,   (act   of   Congress,   approved 
January   24,   1827,)  recommend  that  the  governor  of  the  State  of 
Missouri  be  requested  to  make  application  to  the  President  of  the 
United  States  to  cause  to  be  selected,  as  provided  in  the  said  act  of 
January  24,  1827,  said  township  of  land ;  and,  in  case  the  President 
does  not  cause  the  same  to  be  selected,  that  our  senators  and  repre- 
sentatives in  Congress  be  requested  to  procure  the  passage  of  an  act 
recognizing  the  right  of  the  State  of  Missouri  to  an  additional  town- 
ship of  land  for  the  use  of  a  seminary  of  learning  in  said  State,  and 
providing  for  the  selection  and  designation  of  said  lands  at  as  early  a 
period  as  practicable  ;  and  that  the  same,  in  view  of  the  fact  that  the 
most  valuable  lands  in  this  State  are  already  sold  or  reserved  from 
sale,  may  be  selected  out  of  any  of  the  public  lands  of  the  United 
States ;  and  to  that  end  they  submit  and  recommend  the  adoption  of 
the  accompanying  joint  resolution. 

RANNELS,   Chairman. 


LAND  FOB  SElOKAfiT  OF  LEABNING. 


JOINT  BESOLUnON  in  relatioQ  to  an  additlonml  township  of  seminary  land. 

Besdved  by  the  senate  and  house  of  representatives  of  the  StaJbt  of 
Missouri,  That  the  governor  of  the  State  of  Missouri  be,  and  he  is 
hereby,  requested  to  make  application  to  the  President  of  the  United 
States  to  cause  to  be  selected,  as  provided  in  the  act  of  Congress 
approved  January  24,  1827,  a  township  of  land,  in  addition  to  the 
two  already  selected  under  this  act,  for  the  use  of  a  seminary  of 
learning  in  the  State  of  Missouri ;  and  in  case  the  President  of  the 
United  States,  upon  said  application,  does  not  cause  the  same  to  be 
selected,  that  our  senators  and  representatives  in  Congress  be  re- 
quested to  unite  in  procuring  the  passage  of  an  act  of  Congress 
recognizing  the  right  of  the  State  of  Missouri  to  an  additional  town- 
ship of  land  for  the  use  of  a  seminary  of  learning  in  this  State,  and 
providing  for  the  designation  and  selection  of  said  land  at  as  early  a 
period  as  practicable,  and  that  the  same  (in  view  of  the  fact  that  the 
most  valuable  lands  in  the  State  are  already  sold  or  reserved  from  sale) 
may  be  selected  from  any  of  the  public  lands  of  the  United  States ; 
and  that  a  copy  of  this  resolution,  together  with  a  copy  of  the  report 
of  the  committee,  be  delivered  to  the  governor  of  this  State,  and 
that  copies  thereof  and  of  said  report  be  transmitted,  by  the  secre- 
tary of  state,  to  each  of  our  senators  and  representatives  in  Congress, 
as  soon  as  practicable. 

Approved  November  18,  1857. 

I,  B.  P.  Massey,  secretary  of  state,  hereby  certify  the  foregoing 
copy  of  a  report  and  resolution  is  a  true  copy  from  the  originals  now 
on  file  in  this  office. 

In  testimony  whereof,  I  have  hereunto  set  my  name  and  affixed 
-  ,  the  seal  of  office.  Done  at  the  city  of  Jefierson,  at  the  office 
L8BAL.J  ^£  secretary  of  state,  this  15th  day  of  February,  1858. 

B.  P.  MASSEY, 
Secretary  of  State. 


35th  Conobebs,  )   HOUSE  OP  REPRESENTATIVES,  j  Mis.  Doc. 
Ist  Session,      i  \    No.  84. 


GRANT  OF  LAND  FOR  RAILROAD  PURPOSES. 


MEMORIAL 


or  TBM 


lEGISLATUO  OF  THE  STATE  OF  IOWA, 


nr  VATOB  ov 


A  grant  of  land  to  Lansing^  Northern  lowoj  and  Southern  Minnesota 

BaUroad. 


Maxoh  16»  1868.— Ordered  to  be  printed. 


JOOrr  BBSOLUnON  asUng  Congrees  for  a  grant  of  land  to  aid  in  the  oonstraction  of  the 
Lanaing,  Northern  Iowa,  and  Soathem  Minnesota  Bailroad. 

Beadved  by  the  general  asaenMy  <f  the  State  of  louxi^  That  our 
Benators  in  Congress  be  instmcted,  and  our  representatives  be  re- 
quested, to  use  their  best  exertions  to  procure  the  passage  of  a  bill 
making  a  grant  of  land  to  aid  in  the  construction  of  a  railroad  from 
Lansing,  Alamakee  county,  Iowa,  via  Decorah,  Winneshiek  county, 
thence,  through  the  county  of  Howard,  Iowa,  in  a  northwest  direction, 
to  the  great  bend  of  the  St.  Peter's  river,  in  the  Territory  of  Min- 
nesota. 

Besolved,  That  the  secretary  of  state  be  instructed  to  forward  a 
copy  of  the  foregoing  resolution  to  each  of  our  senators  and  repre- 
Bentatives  in  Congress. 

STEPHEN  B.  SHELLEDY, 
Speaker  of  the  Hmae  of  Bepreaefntativea. 
ORAN  FAVILLE, 

Preddent  of  the  Senate. 
Approved  February  16,  1858. 

RALPH  P.  LOWE. 

I  hereby  certify  that  the  foregoing  is  a  true  copy  from  the  original 
roll  on  file  in  my  office. 

EUJAH  SELLS, 

Secretary  of  State. 


35Tn  CoNGRBss,  )   HOUSE  OF  REPRESENTATIVES.    (  Mis.  Doc. 
latSeaaion.     \  }    No.  85. 


SPIRIT  LAKE  TROUBLES-PAY  OF  THE  MILITIA. 


MEMORIAL  AND  JOINT  RESOLUTION 
LEGISLATURE  OF  THE  STATE  OF  IOWA, 

lOS 

Paying  the  militia  in  Spirit  Lake  trauhlea  with  Indiana  in  Marchy  1857. 


Maboh  16, 1858.— Ordered  to  be  printed. 


M KMORIAL  AKD  JOINT  RESOLUTION  askinfir  CongreM  to  appropriate  a  tarn  lufficient 
to  the  State  of  Iowa  to  indemnifj  the  said  State  for  all  neceasary  expenses  Incurred  in 
an  expedition  raised  nnder  authority  of  the  goTenor  ot  the  State  of  Iowa  to  reliere  the 
settlements  at  Spirit  Lake  in  Marco,  A.  D.  1857. 

Tour  memorialists,  the  general  assembly  of  the  State  of  Iowa,  would 
respectfully  represent  that,  in  consequence  of  the  hostile  invasion  of 
the  State  by  a  band  of  Sioux  Indians,  in  the  month  of  March  A.  D. 
1857,  whereby  a  large  number  of  the  citizens  of  this  State  were  bru- 
tally murdered  and  a  considerable  amount  of  property  destroyed ;  and 
whereas,  in  order  to  protect  the  lives  and  property  of  the  citizens  of 
this  State,  it  became  necessary  to  raise,  arm,  and  equip  a  company  of 
men  to  march  to  the  relief  of  the  settlements  ;  and  whereas  under  the 
authority  of  the  governor  of  this  State  a  company  of  nearly  one  hun- 
dred men  were  so  raised,  armed,  and  equipped,  and  did  march  to  the 
scene  of  the  massacre,  thereby  incurring  considerable  expense  and  suf- 
fering almost  unheard  of  hardships,  and  thereby  relieving  a  number  of 
femilies  from  starvation,  and  burying  the  bodies  of  the  murdered. 

Your  memorialists  would,  therefore,  respectfully  ask  of  your  hon- 
orable bodies  that  a  law  may  be  passed  providing  for  the  payment  to 
the  State  of  Iowa  all  the  expenses  incurred  by  the  said  State  in  con- 
seqance  of  said  hostile  invasion  as  aforesaid. 

Reaclvedj  That  the  senators  from  this  State  be  instructed,  and  the 
representatives  be  requested,  to  use  their  best  exertions  to  procure 
the  passage  of  a  law  appropriating  a  sum  as  asked  for  in  the  fore- 
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going  memorial,  and  that  the  secretary  of  state  forward  a  copy  thereof 
to  each. 

STEPHEN  B.  8HELLEDY, 
Speaker  of  the  House  of  Representatives. 
OBAN  FAVILLE, 

President  of  the  Senate. 

ApproTed  January-30,  1858. 

RALPH  P.  LOWE. 


I  certify  that  the  foregoing  is  a  true  copy  from  the  original  on  fQe 
in  my  office. 

ELIJAH  SELLS, 

Secretary  o/State^ 


35th  Conqbess,  >   HOUSE  OF  REPRtSENTATIVES.    J  Mis.  Doc. 
IstSeaaion.     I  )    ^o.  86. 


BOUNTY  LAND  TO  MILITIA  IN  SPIRIT  LAKE  EXPEDITION. 


JOINT  RESOLUTION 

or  THB 

LEGISLATURE  OF  THE  STATE  OF  IOWA, 


Dl  FAYOB  or 


CrratUtng  bounty  land  to  militia  in  troubles  with  Indiana  at  Spirit  LakCy 

March,  1857. 


Maech  16,  1858. — Ordered  to  be  printed. 


JOINT  RfiSOLUnON  to  the  Senate  and  Home  of  RepreMntatives  of  the  United  SUtei, 
asking  for  bounty  land  warrants  for  the  rolunteers  on  the  Spirit  Lake  expedition . 

To  the  Senate  and  House  of  Repreeentaiivea  of  the  United  States: 

Tour  memorialists,  the  general  assembly  of  the  State  of  Iowa, 
respectfully  represent :  That,  whereas  some  time  in  March,  1857,  a 
party  of  Rioux  Indians  attacked  and  destroyed  the  entire  settlement 
at  Spirit  Lake,  in  Dickinson  county,  of  this  State  ;  and  whereas  when 
the  news  reached  Fort  Dodge,  a  party  of  over  one  hundred  men  im- 
mediately put  themselves  under  the  command  of  Major  William 
Williams,  and  marched  to  the  scene  of  slaughter  to  protect  the  living, 
(if  any  had  survived  the  general  massacre,)  give  the  dead  a  Christian 
burial,  and  punish  the  savage  intruders ;  and  whereas  this  party  of 
volunteers  endured  almost  unheard  of  hardships,  being  on  the  con- 
tinued march  for  eighteen  days,  crossing  swollen  streams,  marching 
over  drifted  snow,  and  over  an  almost  pathless  prairie,  alike  destitute 
of  timber  and  inhabitants,  and  this,  too,  in  the  most  inclement 
leather,  so  cold  that  two  of  the  number,  Captain  J.  C.  Johnson  and 
William  Buckholder,  perished,  and  were  lost  on  the  prairie,  while  all 
Tinderwent  almost  unendurable  hardships,  many  l]^ing  frozen  and 
maimed  for  life ;  and  whereas,  by  the  self-sacrificing  perseverance 
of  these  men,  several  families  in  southern  Minnesota  were  rescued 
from  the  perils  of  savage  warfare,  and  saved  from  death  by  starvation, 
and  the  victims  of  Indian  butchery  were  decently  interred. 

Therefore  your  memorialists  petition  that  you  give  and  grant  to 
each  person  engaged  upon  that  expedition  who  received  an  honorable 
discharge,  a  military  bounty  land  warrant,  calling  for  one  hundred 
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and  sixty  acres  of  land,  and  provided  that  said  warrant  can  be  located 
on  any  land  upon  which  the  Indian  title  is  extinguished,  has  been 
surveyed,  and  is  not  otherwise  appropriated;  and  your  memorialisU 
would  further  petition  that  the  heirs  of  Captain  J.  C.  Johnson  be 
given  and  granted  one  section  of  government  land,  to  be  selected  by 
said  heirs,  from  any  land  as  above  described  ;  and  that  the  heirs  of 
William  Buckholder  be  given  and  granted  one  section,  to  be  selected 
by  said  heirs  as  above  prayed  for  in  the  case  of  Captain  Johnson. 

Beaolved,  That  the  secretary  of  state  be  instructed  to  forward  a 
copy  of  the  above  to  Congress. 

STEPHEN  B.  8HELLEDY, 

Speaker  of  the  Hotise  of  Bepe. 
OBAN  FAVILLE, 

President  of  the  Senate. 
Approved  January  30,  1858. 

RALPH  P.  LOWE, 


Office  of  thb  Secretary  of  State, 

Dea  Moines f  February  1,  1858. 

I,  Elijah  Sells,  secretary  of  state  of  the  State  of  Iowa,  hereby 
certify  that  the  foregoing  is  a  true  copy  from  the  original  roll  on  file 
in  my  office. 

ELIJAH  SELLS. 


35th  Congress,  )  HOUSE  OF  REPRESENTATIVES.  (  Mis.  Doc. 
1st  Session.     S  I    No.  87. 


LAND  FOR  A  RAILROAD. 


JOINT  RESOLUTION 

or  THE 

LEGISLATURE  OF  THE  STATE  OF  IOWA, 

ASXllfO 

Congress  for  a  grant  of  land  to  aid  in  the  construction  of  a  certain  rail* 

road. 


March  16,  1858. — Ordered  to  be  printed. 

JOINT  RESOLUTTION  asking  CongresB  for  a  grant  of  land  to  aid  in  the  construction  of 

a  certain  railroad. 

Whereas  a  grant  of  land  was  made  to  the  Territory  of  Minnesota 
by  the  thirty-fourth  Congress  of  the  United  States,  to  aid  in  the  con- 
Btruction,  among  others,  of  a  railroad  from  St.  Paul,  via  Minneapolis, 
to  the  southern  boundary  of  the  Territory  in  the  direction  of  the  mouth 
of  the  Big  Sioux  river  ;  and  whereas  the  greater  part  of  the  northwest 
portion  of  the  State  of  Iowa  lying  between  the  west  branch  of  the  Des 
Moines  and  Big  Sioux  rivers  is  a  vast  prairie,  fertile  and  well  watered, 
but  almost  entirely  destitute  of  timber,  and,  for  this  reason,  not  likely 
to  be  settled  for  many  years  without  the  aid  of  a  railroad :  Now, 
therefore — 

Besdved  by  the  general  assembly  of  the  Stable  of  Iowa,  That  our  sen- 
ators in  Congress  be  instructed,  and  our  representatives  be  requested, 
to  use  their  best  exertions  to  procure  the  passage  of  a  bill  making  a 
grant  of  land  to  aid  in  the  construction  of  a  railroad  from  the  north 
line  of  the  State  of  Iowa,  at  the  point  of  intersection  of  the  said  above 
described  railroad,  with  the  said  north  line  of  the  State,  to  Sioux  city, 
on  the  Missouri  river. 

Resolvedj  That  the  secretary  of  state  be  instructed  to  forward  a  copy 
of  the  foregoing  resolution  to  each  of  our  senators  and  representatives 
in  Congress. 

STEPHEN  B.  SHELLEDY, 
Speaker  of  the  Home  of  Representaiives, 
GRAN  FAVILLE, 

Fresident  of  the  Senate. 
Approved  February  20,  1858. 

RALPH  P.  LOWE. 
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I  hereby  certify  that  the  foregoing  is  a  true  copy  from  the  original 
roll  on  file  in  my  office. 

ELIJAH  BELLS, 
Secretary  of  State. 


35th  Cokgbbss,  )  HOUSE  OP  REPRESENTATIVES.  (  Mis.  Doc. 
la*  Sesaim.      )  \     No.  88. 


PUBLIC  BUILDINGS  AT  BURLINGTON,  IOWA. 


JOINT   RESOLUTION 

or  THK 

LEaiSLATURE  OF  THE  STATE  OF  IOWA, 


An  appropriation  to  buUd  a  ctistom-houae,    United  States  district  court- 
iouse,  and  post  office,  in  the  city  <f  Burlington. 


Match  16,  ia68.— Ordered  to  be  priafted. 


MIKT  REBOLDTION  for  tm  appropriatton  to  build  a  costom-hoiue,  United  States  district 
court-house,  aad  post  office,  in  the  city  of  Barlington. 

Besclved  by  the  general  assembly  of  the  State  of  lovxi.  That  our  sena- 
tors in  Congress  be  instructed,  and  our  representatives  be  requested, 
to  use  all  proper  means  to  secure  an  appropriation  from  the  general 
government  for  the  purpose  of  building  a  custom-house,  United  States 
district  court-house,  and  post  office,  in  the  city  of  Burlington. 

Resolved,  That  the  secretary  of  state  be  requested  to  forward  a 
certified  copy  of  the  above  to  each  of  our  senators  and  representatives 
in  Congress. 

STEPHEN  B.  SHELLEDY, 
Speaker  of  the  House  of  Bepresentatives. 
OEAN  PAVILLE, 

President  of  the  Senate. 

Approved  February  20,  1858- 

RALPH  P.  LOWE. 


Office  op  Secretary  of  State, 

Des  Moines,  February  22,  1858. 

I  hereby  certify  that  the  foregoing  is  a  true  copy  from  the  original 
roll  on  file  in  my  office. 

ELIJAH  SELLS, 
Secretary  (^  Staie. 


\ 


35th  CoNGRKsa,   )  HOUSE  OF  REPRESENTATIVES.  J  Mb.  Doc. 
la  Session.      \  {     No.  89. 


TO  RESTRICT  SALES  OF  LAND  TO  ACTUAL  SETTLERS. 


MEMORIAL 


LEGISLATURE  OF  THE  STATE  OF  IOWA, 

TO 

Restrict  aalea  of  land  to  actual  aetUera. 


Maech  16, 1858. — Ordered  to  be  printed. 


Memorial  of  the  general  asBemblj  of  the  State  of  Iowa  to  Congrew,  in  favor  of  re* 
strict  ing  the  sale  of  public  lands  to  actual  settlers. 

Tour  memorialists,  the  general  assembly  of  the  State  of  Iowa, 
Respectfully  represent  that,  in  the  opinion  of  this  general  assembly, 
tie  sale  of  public  lands  to  other  than  actual  settlers  has  materially 
I'etarded  the  growth  and  prosperity  of  our  State ;  that  many  large 
tracts  of  our  best  lands  have  been  purchased  by  speculators,  and 
placed  beyond  the  reach  of  the  ^reat  mass  of  the  emigrants  who  are 
^king  new  homes  within  our  borders,  and  thus  sacrificing  the  in- 
i  Crests  of  thousands  of  the  enterprising  and  industrious  poor  for  the 
i        ^nefit  of  a  few  non-producers. 

!  Your  memoralists  will  not  attempt  to  enumerate  the  many  evils 

^hich  have  resulted  from  this  system,  nor  will  they  endeavor  to  por- 
^^y  the  incalculable  benefits  that  would  accrue  to  the  newer  States 
^d  Territories  from  the  proposed  change. 

Tour  memorialists  also  beg  leave  to  represent  that  the  sale  of  the 
public  domain  will  be  increased  and  rendered  more  uniform  by  thus 
^^litating  its  settlement  and  cultivation. 

Tour  memorialists  therefore  pray  your  honorable  body  to  adopt 
I        BTich  measures  as  in  your  wisdom  will  best  secure  to  actual  settlers 
^^e  exclusive  right  to  purchase  the  public  lands  which  are  now,  or 
i^ay  hereafter  1^  offered  for  sale,  and  for  this  purpose  request  the 
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secretary  of  state  to  furnish  a  certified  copy  of  this  memorial  to  each 
of  our  members  of  Congress. 

STEPHEN  B.  SHELLEDT, 
Speaker  of  the  House  of  EepreaefUatives. 
OBAN  FAVILLE, 

PreaiderU  of  the  Senate. 
Approved  February  20,  1858. 

RALPH  P.  LOWE. 


I  hereby  certify  tkat  the  foregoing  is  a  true  copy  from  the  original 
roll  on  file  in  my  office. 

ELIJAH  SELLS. 
Secretary  of  State. 


35th  Cokgbess,  )    HOUSE  OP  REPKESENTATIVES.  J  Mis.  Doc. 
Igt  Seaaion.      \  1    No.  90. 


VANCOUVER— A  PORT  OP  DELIVERY. 


JOINT  RESOLUTION 

or 

THE  TERRITORY  OF  WASHINGTON, 

EBLATITI   TO 

Making  Vancouver  a  Fort  of  Delivery. 


Mabgh  16,  1858.— Beferred  to  the  Committee  on  Commerce. 


JOINT  RESOLUTION  reUtiye  to  making  Yanooayer  a  port  of  delivery 

Besdved  by  the  legislative  assemhly  of  the  Territory  of  Washington, 
That  our  delegate  in  Congress  be,  and  he  is  hereby,  instructed  to  use 
his  influence  to  secure  the  passage  of  a  law  making  Vancouver,  in 
Clarke  county,  Washington  Territory,  a  port  of  delivery. 
Passed  January  11,  1858. 

J.  S.  M.  VAN  CLEAVE, 
Speaker  of  the  House  of  Represeniatives. 

C.  C.  PAGETT, 


A  true  copy.  Attest : 


President  of  the  Council. 

Secretary's  Office, 
Olympia,  January  25,  1858. 

C.  H.  MASON, 
Secretary  cf  Territory. 


35th  <JoifGBES8,  )    HOUSE  OP  REPRESENTATIVES,   j  Mis.  JDoc. 
lat  Sesaum.      ]  1    No.  91. 


LUNATIC  ALYLUM  IN  WASHINGTON  TERRITORY. 


RESOLUTION 
LEGISLATURE  OP  WASHINGTON  TERRITORY, 


Ah  ajpprapriaiion  or  donitUon  of  land  for  the  eatcMiahmetU  cf  a  lunatic 

asylum. 


Maecii  16, 1858.«*-R<fbrrod  to  the  Comttiitte*  on  Pablid  Lands. 


KlSOLUTIOK  prayini^  ma  ftpi>rpprlation  or  donation  of  land  for  ih«  estabUBlimeni^of  a 
lunatic  asylum  in  Washington  Territory. 

Beaclved  hg  (he  legtskUive  assembly  cf  the  Territory  cf  Wdshinffton^ 
That  OUT  delegate  in  Congress  be,  and  he  is  hereby,  instructed  to 
Qse  his  influence  with  the  Congress  of  the  United  States  to  procure 
the  passage  of  an  act  appropriating  a  sum  of  money  or  making  a  grant 
of  land  for  the  erection  of  a  lunatic  aaylum  i9  Washington  Territory. 
Passed  the  house  of  representatives  January  15,  1858. 

J.  S.  M.  VANCLEVE, 
Speaker  of  the  Hpuae  (f  Jtepreaerdxdives. 

Paised  the  council  January  16,  1858. 

C.  C.  PAQETT, 

President  of  live  Council. 


Secbftaby's  Office, 

Olyrnpiat  January  26,  1858. 
Atru^  copy. 

Attest:  T.  H.  MUSON,. 

Secretary  (/ the  Territory. 


35th  Conobbss,  )  HOUSE  OF  REPRESENTATIVES,   j  Mis.  Doo. 
latSeaaion.     f  \    No.  92. 


MARINE  HOSPITAL  IN  WASHINGTON  TERRTTORT. 


RESOLUTION 

LEGISLATURE  OF  WASHB^GTON  TERRITORY, 

mnjkTiTB  TO 
The  estabUahment  of  a  marine  hoapUoi  in  the  Territory  of  Washington. 


Mabch  16,  1818.— B«feTTed  to  the  Oonunittea  on  Oommeioe. 


BESOLimOH  TdatiTe  to  the  eitabUshmeiit  of  %  marine  hoepital  in  the  Territory  of 

Waahington. 

Beacived  by  the  legidaUve  oMembly  of  the  Territory  of  Washington^ 
That  oar  delegate  in  Congress  be,  and  he  is  hereby,  instructed  to 
use  his  influence  with  the  Congress  of  the  United  States  to  procure 
the  passage  of  an  act  making  an  appropriation  for  the  establishment 
of  a  marine  hospital  in  Washington  Territory. 
Passed  house  of  representatives  January  15,  1858. 

J.  S.  M.  VANCLEVB, 
Speaker  (f  the  House  of  BepresentaJtives. 

Passed  council  January  18,  1858. 

C.  C.  PAGETT, 

Preaideni  of  the  CofwncSL 


Secbetabt's  Office, 
OlympiOy  January  26,  1858. 
A  true  copy.     Attest : 

C.  H.  MASON, 
Secretary  of  Territory. 


35th  Congrbss,  >   HOUSE  OF  REPRESENTATIVES.    J  Mrs.  Doc. 
1st  Session.     J  )    No.  93. 


RELIEF  OF  JAMES  B.  THOMAS  AND  FAMILY. 


MEMORIAL  AND  JOINT  RESOLUTION 

or  THS 

LEGISLATURE  OF  THE  STATE  OP  IOWA, 

FOR  THB 

Bdief  of  James  B.  Thomas  and  family. 


Maech  16,  1858.^-Ordered  to  be  printed. 


MEMORIAL  AND  JOINT  RESOLUTION  of  theffeneral  assembly  of  the  Sute  of  Iowa, 
to  Congress,  for  the  relief  of  James  B.  Thomas  and  family. 

Whereas  James  B.  Thomas,  a  natural  born  citizen  of  the  United 
States,  does  most  respectfully  represent  that,  in  consequence  of  the 
acts  of  a  company  of  some  forty  Indians  of  the  Sioux  tribe,  in  the 
moDth  of  March,  1857,  that  he  has  been  deprived  of  all  his  property, 
a8  set  forth  in  the  accompanying  petition  ;  and  that  one  of  his  sons 
was  instantly  killed,  and  himself  wounded  in  the  arm,  by  the  Indians. 
The  wound  was  of  such  a  nature  as  to  render  the  amputation  of  the 
limb  necessary,  in  order  to  preserve  his  life.  And  that  he  also  lost 
another  child  from  the  effects  of  the  intense  cold  experienced  while 
fleeing  from  the  Indians  for  safety ;  and  that  he  is  now  entirely  des- 
titute, and^  in  a  great  measure,  unable  to  support  his  family. 

Your  memorialists  would  most  respectfully  ask  your  honorable  body 
to  grant  a  sufficient  remuneration  to  said  James  B.  Thomas  and  family, 
for  the  loss  sustained  in  consequence  of  the  barbarous  acts  of  said 
Indians. 

Besdved  by  the  general  assembly  of  the  State  of  Iowa,  That  our  sen- 
ators and  representatives  in  Congress  be  instructed  and  requested  to 
use  all  their  influence  to  procure  the  passage  of  an  act  for  the  relief 
of  said  James  B.  Thomas  and  family ;  and  that,  in  view  of  the  facts 
set  forth  in  the  memorial,  we  deem  it  but  an  act  of  common  justice, 
on  the  part  of  the  general  government,  to  remunerate  said  Thomas 
%nd  family  for  the  property  and  loss  sustained  in  consequence  of 
Indian  depredations. 
Besolvedf  That  the  secretary  of  state  forward  a  copy  of  the  fore* 
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going  resolution  to  each  of  our  senators  and  representatives  in  Con- 
gress. 

STEPHEN  B.  SHELLEDT, 
Speaker  of  the  House  of  BepreserUativea. 
ORAIf  FAVILLE, 

President  of  the  Senate. 
Approved  February  16, 1858. 

RALPH  P.  LOWE. 


I  herbv  certify  that  the  foregoing  is  a  true  copy  from  the  original 
roll  on  file  in  my  office. 

ELIJAH  SELLS, 
Secretary  of  State, 


35th  CoHaBKBB,  )  HOUSE  OP  REPRESENTATIVES.    (  Mm.  Doc. 
latSeanon.     \  )    No.  94. 


PUBLIC  DEBT  OF  TEXAS. 


JOINT  RESOLUTION 

OF  IHl 

LEGISLATURE  OF  THE  STATE  OF  TEXAS, 

IN   EBLATION  TO 

Payment  of  Public  Debt  of  Texas. 


March  16, 1858. — Referred  to  the  Comnaittee  on  Wayi  and  Meani. 


JOINT  RESOLUTION. 


Whereas'there  is  a  considerable  balance  remaining  in  the  treasury 
of  the  United  States  of  the  appropriation  made  by  the  act  of  Con- 
gress providing  for  the  payment  of  a  certain  portion  of  the  public 
debt  of  Texas,  passed  on  the  28th  February,  1855,  owing  mainly  to 
the  loss  of  securities  by  holders  of  the  same ;  and  whereas,  under 
these  circumstances,  those  parties  may  never  be  able  to  make  the 
necessary  exhibition  of  Texas  liabilities  at  that  department  to  enable 
them  ti  obtain  the  money  due  them,  and  will  be  compelled  to  apply 
to  the  State  legislature  for  relief;  and  whereas  Texas  is  entitled  to 
any  and  all  balances  in  the  treasury  of  the  United  States  which  has 
not  been  paid  to  the  creditors  under  the  act  of  Congress  above  re- 
ferred to,  therefore — 

Be  it  resolved  by  the  legidatwre  of  the  State  of  Texas  y  That  our  senators 
and  representatives  in  Congress  be,  and  they  are  hereby,  requested 
to  nse  every  exertion  in  their  power  to  obtain  the  passage  of  a  law 
by  Congress  authorizing  the  payment  of  any  balance  remaining  in 
the  treasury  as  aforesaid  over  to  the  accredited  agent  of  the  State  of 
Texas. 
Rtsdvedj  That  the  governor   of  Texas  be,  and  he  is  hereby,  re- 

onested  to  furnish  each  of  our  delegation  in  Congress  with  a  copy  of 

uis  resolution. 
Approved  February  16, 1858. 
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Department  op  State,  Austin,  Texas, 
February  25,  1858. 

I,  the  undersigned,  secretary  of  state  of  the  State  of  Texas,  do 
certify  that  the  transcript  on  the  reverse  hereof  is  a  correct  copy  of 
the  ori^al  joint  resolution  on  file  in  the  department  of  state, 
r        n  witness  my  hand,'  and  the  seal  of  the  department  of  state, 
*•  •    •■'    the  day  and  year  first  above  written. 

BIBD  HOLLAUD, 

Acting  Secretary  of  State. 


35th  Conskbss,  ;   HOUSE  OP  REPRESENTATIVES.    J  Mn.  Doo. 
Ist  Setsion.     \  )    No.  96. 


KANSAS. 


RESOLUTIONS 


or 


LEGISLATURE  OF  THE  STATE  OF  TEXAS, 

or  Bavoim  to 
The  governor* s  message  on  Kansas  affairs. 


March  15, 185a— Ordered  to  be  printed. 


JOINT  RESOLUTIONS  in  response  to  the  govemor's  message  on  Kansas  affairs. 

Whereas  there  exists,  and  has  existed,  a  violent  determination  on 
the  part  of  a  portion  of  the  inhabitants  of  the  Territory  of  Kansas  to 
exclude  by  force  the  citizens  of  the'  slaveholding  States  from  a  just, 
equal,  and  peaceful  participation  in  the  use  and  enjoyment  of  the  com- 
mon property  and  territory  of  the  members  of  the  confederacy  ;  and 
whereas,  this  determination,  owing  to  the  state  of  political  feeling  in 
tbe  northern  States  of  the  confederacy  operating  upon  the  federal 
go?emment,  may  become  effectual,  and  the  exclusion  perpetual, 
therefore — 

1.  Be  it  resolved  by  the  legislature  of  the  State  of  Texas,  That  the 
gOTemor  of  this  State  is  hereby  authorized  to  order  an  election  for 
8e?eQ  delegates,  to  meet  delegates  appointed  by  the  other  southern 
States,  whenever  the  executives  of  a  majority  of  the  slaveholding 
States  shall  express  the  opinion  that  such  convention  is  necessary,  to 
preserve  the  equal  rights  of  such  States  in  the  Union,  and  advise  the 
gorernor  of  this  State  that  measures  have  been  taken  for  the  appoint- 
inent  of  delegates  to  meet  those  of  Texas  ;  and  that  the  sum  of  ten 
^ifmand  dollars,  or  so  much  thereof  as  is  necessary,  be,  and  the  same 
i«  hereby,  appropriated  out  of  any  money  in  the  treasury  not  other- 
^^ise  appropriated,  to  pay  the  mileage  and  per  diem  of  such  delegates, 
^hich  shall  be  paid  at  the  rate  paid  to  members  of  the  United  States 
Cioagress  according  to  the  law  in  force  in  the  year  1864. 
.  2.  That  should  an  exigency  arise,  in  the  opinion  of  the  governor, 
^11  which  it  is  necessary  for  the  State  of  Texas  to  act  alone,  or  by  a 
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convention  representing  the  sovereignty  of  the  State,  he  is  hereby  re- 
quested to  call  a  special  session  of  the  legislature  to  provide  for  such 
State  convention. 

3.  That  the  governor  is  requested  to  transmit  copies  of  these  reso- 
lutions to  the  executives  of  ea^h  of  the  slaveholding  States,  and  to 
our  members  of  Congress. 

Approved  February  16,  1858. 


Departmbnt  op  Statb, 
Austin,  Texas,  February  23,  1858. 

I,  the  undersigned,  secretary  of  state  of  the  State  of  Texas,  do 
certify  that  the  above  and  foregoing  is  a  correct  copy  of  the  original 
joint  resolution  on  file  in  the  department  of  state. 
PI    Given  under  my  hand,  and  the  seal  of  the  department  of  state, 
L  '    'J      this  day  and  year  first  above  written. 

T.  L.  ANDERSON, 

Secretary  of  State. 


35iH  CoKGBBSs, )    HOUSE  OP  REPRESENTATIVES.    (  Mis.  Doc. 
Id  Sesaim.     f  1    No.  96. 


PENSIONS  TO  THE  SURVIVING  SOLDIERS  OP  THE  INDIAN 
WARS  OP  1791  TO  1795. 


CONCURRENT  RESOLUTION 

or   THB 

LEGISLATURE  OF  THE  gCATE  OF  NEW  YORK, 


DT  FATOR  or 


Orcmting  pensions  io  the  surviving  soldier e  of  the  Indian  tvars  of 

1791  to  1795. 


March  16, 1858.— Ordered  to  be  printed. 


state  op  new  tork. 
Executive  Department. 

In  Senate,  February  4,  1858. 

Besclvedj  (if  the  assembly  concur,)  That  our  senators  in  Congress 
be  instructed,  and  our  representatives  requested,  to  use  their  influ- 
ence to  procure  the  passage  of  a  law  granting  a  pension  to  the  survi- 
ving soldiers  of  the  Indian  wars  of  seventeen  hundred  and  ninety-one 
to  seventeen  hundred  and  ninety -five,  under  Generals  Wayne,  Harmer 
And  St  Glair,  and  to  the  widows  of  the  deceased  soldiers  of  that  war. 

Sesclved,  (if  the  assembly  concur,)  That  his  excellency  the  gov- 
ernor be  requested  to  transmit  a  copy  of  the  above  resolution  to  our 
senators  and  representatives  in  Congress. 

Passed.     By  order, 

S.  P.  ALLEN,   Clerk. 

In  AflSBMBLT,  February  27,  1858. 
Concurred  in.     By  order, 

D.  WILSON.   Clerk. 


35th  C0HGBB88,  >  HOUSE  OF  REPRESENTATIVES.    (  Mib.  Doo. 
W  Session.     J  )    No.  97. 


ARMS  FOR  MILITIA. 
CONCURRENT  RESOLUTION 

OF   THE 

LEGISLATURE  OF  THE  STATE  OF  NEW  YORK, 

nr  SBLATION  TO  THB 

Disirxbvtion  of  arms  to  the  mUitia  of  the  several  Statei. 


March  16, 1858.  —Referred  to  the  Cominittee  on  the  Militia. 


STATE  OF  NEW  YORK. 


In  Sbnatb,  March  6,  1858. 
Whereas  it  appears  from  the  report  of  the  commissary  general  and 
other  officers,  that  the  muskets  furnished  by  the  federal  government 
to  the  military  forces  of  this  State  are  of  an  old  pattern  and  unservice- 
able quality,  and  that  the  issue  of  such  arms  continues,  notwithstand- 
ing the  remonstrance  of  this  State,  and  the  fact  that  there  are  arms 
of  the  latest  and  most  approved  models  in  the  United  States  arsenals ; 
and 

Whereas  this  State  has  with  great  care  and  attention  improved  her 
military  system^  and  holds  in  readiness,  to  serve  the  republic,  a  large 
and  reliable  force,  disciplined  and  equipped  according  to  act  of  Con- 
gress; therefore — 
Be  it  resolved^  (if  the  assembly  concur,)  That  our  senators  in  Congress 
be  instructed,  and  our  representatives  requested,  to  urge  the  passage 
of  a  law  which  shall  grant  to  the  militia  of  the  States  arms  and  equip- 
ments of  the  greatest  efficiency,  and  which  shall  greatly  increase  the 
Quantity  of  arms  issued;  and,  also,  the  passage  of  a  law  to  improve 
the  organization  and  discipline  of  the  militia  of  the  States. 

Ana  be  it  further  resdv&dy  That  the  governor  be  requested  to  trans- 
mit a  copy  of  the  preamble  and  resolution  to  each  of  our  senators  and 
^presentatives  in  Congress. 
'       The  above  resolutions  were  duly  passed. 
I  By  order  of  the  senate. 

^  S.  P.  ALLEN,  Clerk. 


ARMS  FOR  MILITU. 


Ik  Assekblt,  March  8, 1858. 

The  above  resolutions  were  duly  passed. 
By  order  of  the  assembly. 

D.  WILSON,  Clerk 


Statb  of  New  York,  Secretary's  Office. 
I  have  compared  the  preceding  with  the  original  concurrent  resolu- 
tion on  file  in  this  omce,  and  do  hereby  certify  that  the  same  is  a 
correct  transcript  therefrom,  and  of  the  whole  of  said  original  resolution. 
Given  under  my  hand  and  seal  of  office,  at  the  city  of  Albany,  thij 
r  c  1  eleventh  day  of  March,  in  the  year  one  thousand  eight  hun- 
L^-  ®-J     dred  and  fifty-eight. 

S.  W.  MORTON, 

J9cp.  Secretary  of  State. 


35th  Congress,  )  HOUSE  OP  REPRESENTATIVES.    ( Mis.  Doc. 
1st  Session,     f  (     No.  98. 


MONUMENT  TO  BARON  DB  KALB. 


MEMORIAL 

or   IBB 

MARYLAND  HISTORICAL  SOCIETY, 

nr  EEFBRBNCB   TO 

A  monument  to  the  Baron  De  KcUh. 


March  16, 1858.^Referred  to  the  Committee  on  tho  Library. 

This  memorial  of  the  Maryland  Historical  Society  respectfully 
8howeth,  that,  in  the  year  1780,  the  Congress  of  the  Confederation 
passed  the  following  resolution  : 

In  Congress,  on  the  14th  October,  1780,  it  was 

Besdved,  That  a  monument  be  erected  to  the  memory  of  the  late 
Major  General  the  Baron  De  Kalb,  in  the  city  of  Annapolis,  in  the 
State  of  Maryland,  with  the  following  inscription  : 

Sacred  to  the  memory  of 

Tbb  Babox  Db  Kaib, 

KDight  of  the  Royal  Order  of  Military  Merii^ 

Brigadier  of  the  armies  of  France, 

and 

Major  Qeneral  in  the  service  of  the  United  States  of  America. 

Haying  served  with  honor  and  reputation  for  three  years, 

he  gave  a  last  and  glorious  proof  of  his  attachntent  to  the 

liberties  of  mankind  and  the  cause  of  America 

in  the  action  near  Oamden,  in  the  State  of  South  Carolina, 

on  the  16th  of  August,  1780  ; 

where,  leading  on  the  troops  of  the  Maryland  and 

Delaware  lines  against  superior  numbers, 

and  animating  them  by  his  example  and  deeds  of  valor. 

He  was  pierced  with  many  wounds,  and, 

on  the  19th  following,  expired,  in  the  43d  year  of  his  age. 

Hie  Congress  cf  the  United  States  of  America, 

in  gratitude  to  his  aeal,  services,  and  merit, 

r  have  erected  this  monument. 

^      The  adoption  of  this  resolution  by  the  members  of  that  Congress 

I    ^nld  scarcely  have  been  a  mere  expression  of  approbation  of  the 

gallantry  of  the  Baron  De  Kalb,  but  carried  with  it,  as  must  be  sup- 
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posed,  the  higher  purpose  of  testifying  their  homage  to  his  eminent 
services  in  an  enduring  form.  Prom  the  uniformly  grave  and  pru- 
dent course  of  that  distinguished  body,  we  cannot,  in  justice,  ascribe 
to  it  any  other  motive  than  one  in  strict  consonance  with  its  wise  de- 
liberations and  consistent  policy.  The  just  inference  must  therefore 
be,  that  the  omission  to  execute  the  resolution  arose  from  the  mo- 
mentous exigencies  of  the  public  service,  both  in  their  time  and  their 
pecuniary  resources.  With  the  fate  of  the  republic  claiming  their 
severe  and  unceasing  attention,  whether  in  diplomatic  negotiations, 
in  levying  and  equipping  armies,  in  assuaging  jealousies  of  individ- 
uals or  communities,  and  the  still  more  difficult  task  of  obtaining 
money,  it  may  be  well  imagined  why  inferior  matters  gave  place  to 
others  of  so  much  greater  magnitude. 

So,  after  the  adoption  of  the  constitution  of  1787,  the  whole  mind 
of  the  statesmen  of  that  day  was  directed  to  putting  the  new  ma- 
chinery into  motion,  to  assuming  our  right  position  in  the  family  ot 
nations,  and  to  the  organization  of  such  a  system  of  finance  as  would 
provide  for  the  public  debt  and  all  the  wants  of  government.  These, 
with  other  causes  of  no  less  import  and  weight  occurring  at  various 
epochs,  may  fairly  be  cited  as  reasons  for  the  neglect  of  the  resolu- 
tion up  to  the  present  time. 

Now,  however,  all  these  impediments  to  its  execution  have  ceased, 
and  it  would  seem  that  no  more  appropriate  period  than  the  present 
can  be  found  for  discharging  this  long-neglected  but  no  less  sacred 
duty.  The  public  sentiment  has  of  late  been  much  devoted  to  the 
rearing  of  monuments  and  statues  to  departed  worthies  and  patriots. 
States  and  individuals  are  now  taking  pride  in  thus  erecting  and 
handing  down  to  future  times  memorials  of  the  generous  sacrifices 
and  patriotic  deeds  of  those  statesmen  and  heroes  who  wrought  out 
our  independence  and  established  our  liberties. 

Your  memorialists  feel  the  greater  confidence  in  the  success  of 
their  application  when  it  is  borne  in  mind  that,  in  fulfilling  the  de- 
sign of  the  resolution  of  1780,  a  testimonial  to  the  signal  and  devoted 
courage  of  De  Kalb  is  not  alone  transmitted  to  posterity,  but  that 
also  of  the  American  forces  under  his  command,  who  sealed  their 
unsurpassed  heroism  in  one  of  the  hardest  fought  battles  on  record. 

With  these  considerations,  and  with  the  knowledge  that  the  re- 
sources of  the  country  are  of  undoubted  abundance,  your  memorialists 
\^ould  most  earnestly,  yet  respectfully,  pray  that  the  patriotic  reso 
lution  of  1780,  directing  the  erection  of  a  monument  **in  gratitude 
to  the  zeal,  services,  and  merit"  of  the  Baron  De  Kalb  may  be  no^ 
executed. 

And  your  memorialists  will  ever  pray,  &c. 

J.  SPEAR  SMITH, 

PresidenL 

S.  P.  Stbebtbr, 

Becording  Secretary. 

E.  A.  Dalbymple, 

Corresponding  Secretary. 

Baltimore,  March  11,  1858. 


35th  C0NGBEB8,  )    HOUSE  OF  REPRESENTATIVES,  j  Mk.  Doc. 
\ri  Session.      \  \    No.  99. 


ENDOWMENT  OP  AGRICULTURAL  COLLEGES. 


RESOLUTIONS 

OF   TBI 

STATE  AGRICULTURAL  SOCIETY  OF  NEW  YORK, 


Tk  disirHmtion  qf  a  portion  of  thepfMic  hmds  to  the  Stales  and  Terri- 
tor%e8,/or  the  hm^  of  agricultural  odHegea  therein. 


Haxch  16,  1868.~Beforred  to  the  Committee  on  Public  lAnds. 


Agricultubal  Booics, 

Albany,  February  10,  1858. 

ANNUAL  MEETINO. 

The  following  preamble  and  resolutions  were  presented,  and  unani- 
mouBly  adopted:     * 
On  motion  of  Mr.  E.  C.  Dibble,  seconded  by  L.  F.  Allen, 
Whereas  the  public  lands  of  the  United  States  are  the  common 
property  of  the  whole  Union,  and  in  their  distribution  should   be 
applied  for  the  general  good  of  the  whole  ;  and  as  it  has  been  the  es- 
tablished policy  of  the  government  to  set  apart  a  portion  of  the  public 
lands  for  the  purposes  of  education,  and  believing  that  no  disposition 
of  the  lands  can  be  made  which  will  more  completely  promote  the 
prosperity  of  our  whole  country,  than  by  the  appropriation  of  portions 
of  the  same  for  the  establishment  of  a  system  of  agricultural  colleges 
in  the  several  States  and  Territories  and  in  the  District  of  Columbia, 
for  the  education  of  the  industrial  classes  :  Therefore, 

Besolved^  That  the  Senate  and  House  of  Representatives  be  re- 
quested to  grant,  during  the  present  session  of  Congress,  to  the 
several  States  and  Territories  and  to  the  District  of  Columbia,  a  suf- 
ficient quantity  of  the  public  lands  to  endow  and  maintain  agricul- 
tural colleges  in  each  State  and  Territory  and  in  tha-  District  of 
Columbia ;  and  that  we  approve  of  the  main  features  of  the  bill  intro- 
duced into  Congress  by  the  Honorable  Mr.  Morrill,  as  well  calculated 
to  carry  out  the  objects  contemplated. 

Beadved,  That  the  secretary  be  directed  to  fumieJi.  each  meinbeT 
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of  the  Senate  and  House  of  Bepresentatiyes  with  a  copy  of  the  aboTe    { 
resolution. 

In  pursuance  of  the  resolution  above  adopted,  I  forward  you  the 
preceding  preamble  and  resolutions,  respectfully  asking  your  attention 
to  the  same. 

Very  respectfally,  yours, 

B.  P.  JOHNSON, 

Corresponding  Secretary. 
Hon.  John  CocHBiNB. 


35iH  CioxaBBSs,  )  HOUSE  OF  REPRESENTATIVES.       J  Mis.  Doc. 
latSeaaim.     \  (  No.  100. 


UTAH. 


MEMORIAL 

OP   THE 

MEMBERS  AND  OFFICERS  OF   THE   LEGISLATIVE 
ASSEMBLY  OF  THE  TERRITORY  OF  UTAH, 


SETTING    FORTH 


Their  grievances,  and  praying  Congress  to  give  them  a  voice  in  the  sdeo- 

turn  of  their  rulers. 


March  16,  1858. — Laid  before  the  House  and  read. 
March  17,  1858. — Laid  on  the  table  and  ordered  to  be  printed. 


MEMORIAL  from  the  memben  and  officers  of  the  legislative  assembly  of  the  Territory  of 
Utah  to  the  President  and  Confess  of  the  United  States. 

Gentlemen  :  Tour  memorialifits  beg  leave  to  represent  that,  at  the 
last  session  of  the  legislative  assembly  of  this  Territory,  resolutions 
and  a  memorial  to  the  President  of  the  United  States  were  adopted  and 
presented  to  him,  which  partially  set  forth  our  grievances  and  made 
Known  to  the  government  at  Washington  our  desires  and  wishes  in  re- 
gard to  the  appointment  of  the  federal  officers  for  Utah.  We  have 
received  no  response  to  those  documents,  unless  it  is  to  be  understood 
that  the  appointment  of  a  full  set  of  officers  for  this  Territory,  backed  by 
an  army  to  enforce  them  upon  us,  as  reported  by  common  rumor  to  have 
been  ordered  and  fitted  out,  and  sent  to  this  Territory  by  the  President, 
is  to  be  deemed  an  answer.  Certain  it  is  that  such  an  army  is  now 
invading  our  Territory,  claiming  to  have  been  sent  by  the  authority 
of  the  President  of  the  United  States. 

We  now  forward  to  you  respectfully,  to  wit :  the  President  and 
Houses  of  Congress,  a  printed  copy  of  those  resolutions  and  memorial, 
and  if  it  is  true  that  the  army  now  menacing  this  Territory  is  at  the 
instance  of  the  President,  and  by  the  authority  of  the  government,  we 
request  to  be  informed  of  the  fact,  and  why  it  is  so  ;  for  what  reasons 
our  resolutions  and  memorial  are  treated  with  silent  contempt,  and  a 
hostile  course  pursued  towards  an  unoffending  people  ?  Why  it  is 
that  our  eastern  mails  have  been  stopped,  and  the  communication 
between  this  Territory  and  the  general  government  cut  off? 
,  If  officers  had  been  appointed  and  sent  in  accordance  with  the  voice 
•of  the  people,  as  ever  should  be  the  only  course  in  a  republican  govern- 
ment, there  would  have  been  no  need  of  an  army's  being  sent  here. 
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less,  who  alone  feel  the  need  of  the  backing  afforded  by  bayonets,  and, 
for  this  reason,  had  far  better  remain  where  society  is  more  congenial 
to  their  depraved  and  corrupt  tastes.  No  doubt  such  is  the  character 
of  the  present  appointees — for  what  other  class  would  accept  offices 
among  a  people  where  they  well  knew  they  were  not  wanted,  and 
hence  had  no  right,  officially,  to  be  ?  All  we  have  further  to  say  of 
them  is,  they  had  better  tarry  with  their  friends,  if  they  really  have 
any. 

We  claim  that  we  should  have  the  privilege,  as  we  have  the  consti- 
tutional right,  to  choose  our  own  rulers  and  make  our  own  laws  with- 
out let  or  hindrance.  Examine  our  reports,  our  laws,  our  acts ;  they 
have  ever  been  before  the  public  ;  they  speak  for  themselves. 

All  we  want  is  the  truth,  and  fair  play.  The  administration  have 
been  imposed  upon  by  false  and  designing  men ;  their  acts  have  been 
precipate  and  hasty,  perhaps  through  lack  of  due  consideration.  Please 
to  let  us  know  what  you  want  of  us  before  you  prepare  your  halters  to 
hang,  or  **  apply  the  knife  to  cut  out  the  loathsome  and  disgusting 
ulcer."  Do  you  wish  us  to  deny  our  God  and  renounce  our  religion? 
That  we  shall  not  do.  We  are  at  the  defiance  of  earth  and  hell  to 
prove  that  we  have  done  aught  to  offend  the  good. 

You  have  not  extended  to  Utah  so  much  as  the  customary  usages  of 
investigation,  which  would  have  placed  in  your  possession  the  facts  in 
the  case.  Do  you  wish  us  to  permit  a  hireling  soldiery  to  come  into 
our  settlements?  If  so,  for  what  object?  Is  it  to  protect  the  citizens 
in  their  rights  ?  That  is  needless,  because  those  rights  have  never 
been,  in  the  least,  infringed  upon  in  Utah;  and  we  are  far  better  pre- 
pared to  protect  ourselves  than  when  we  first  settled  in  this  Territory, 
while  our  young  and  healthy  men  were  in  the  United  States  army  in 
Mexico.  United  States  troops,  acting  in  their  legitimate  capacity,  are 
only  sent  to  protect  the  citizens  or  suppress  insurrection,  and  never, 
in  any  case,  to  make  war  upon  the  people. 

We  feel  as  competent  to  protect  ourselves  as  we  have  hitherto ;  and 
there  is  no  insurrection  to  quell.  That  *^  white  heap"  within  our 
borders  contains  something  besides  meal ;  there  are  the  deadly  fangs 
to  hold  the  innocent  prisoners  still  while  assassins  kill  them.  We 
shall  not  again  hold  still  while  fetters  are  being  forged  to  bind  us. 
We  have  no  confidence  to  believe  the  present  a  harmless  demonstra- 
tion, intended  for  our  good.  The  troops,  which  claim  to  have  been 
sent  by  the  government,  have  openly  said,  from  the  time  they  left  the 
Missouri  river,  and  even  before,  that  they  were  coming  to  destroy  the 
leaders  of  our  people,  and  that  that  was  their  object.  That  has  been  their 
constant  speech  by  day  and  the  burden  of  their  songs  by  night.  They 
have  threatened  to  take  our  lives  and  to  sport,  at  pleasure,  with  our 
wives  and  daughters.  That  is  their  openly  avowed  object;  but  woe  to 
all  who  attempt  to  accomplish  it.  We  trust,  therefore,  that  you  will 
excuse  us  if  we  do  not  entertain  a  very  exalted  idea  of  your  humane  (?) 
intentions  in  sending  armies  hither. 

Give  us  our  constitutional  rights  ;  they  are  all  we  ask,  and  them 
we  have  a  right  to  expect.  For  them  we  contend,  and  feel  alone  justi- 
£ed  in  so  doing. 

We  are  aware  that  we  have  many  enemies,  and  that  they  make  a 
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strong  party  against  us.  From  them  we  expect  no  mercy.  A  large 
portion  of  them  know  that  if  justice  had  its  due  they  would  either  oe 
palling  hemp  hy  the  neck  or  learning  a  trade  in  the  confines  of  s 
prik^on.  They  roam  at  lar^e  in  your  community ;  are  hoon  com- 
panions in  your  halls  of  busmess  and  of  pleasure  ;  adorn  your  circles 
of  fashion^  and  participate  in  your  festirities.  But  there  is  a  chord 
of  right — of  honesty — integrity  to  the  institutions  of  our  country — 
of  love  of  freedom  and  a  respect  for  the  rights  of  the  weak  and  com- 
paratively defenceless — that  will  yet  thrill  with  emotion,  vibrate 
through  the  honest  heart,  and  respond  to  the  cry  of  usurpation, 
tyranny  and  oppression  exercised  upon  an  innocent  people.  To  that 
we  appeal,  ana  trust  that  a  stern  sense  of  justice  yet  remaining  among 
the  worthy  sons  of  patriotic  sires  will  stay  the  suicidal  hand  of  crawf 
ing  sycophants  and  corrupt  rulers,  and  that  American  liberty  may  not 
be  immolated  upon  her  own  altars,  nor  strangled  in  the  halls  of  her 
own  citadel  by  those  whose  sworn  duty  it  is  to  be  her  protectors. 

Withdraw  your  troops ;  give  us  our  constitutional  rights y  and  we  are 
at  home. 


Heber  C.  Kimball,  Pres't  Council. 

Daniel  H.  Wells, 

Albert  Carrington, 

P.  D.  Richards, 

Lorenzo  Snow, 

Wilford  Woodruff, 

Lorin  Farr, 

Benjamin  F.  Johnson^ 

Leonard  E.  Harrington, 

Joseph  Holbrook, 

Warren  S.  Snow, 

Louis  Brunson, 

George  A.  Smith, 

John  Taylor,  Speaker  H.  R. 

W.  W.  Phelps, 

A.  P.  Rockwood, 

J.  C.  Little, 

Daniel  Spencer, 

Alexander  McBea, 

Orson  Hyde, 

J.  W.  Gummings, 

HoBea  Stout, 

Job.  a.  Young, 

H.  B.  Clawson, 

John  Rowberry, 


J.  D.  Parker, 

Eeddick  N.  AUred, 

Chauncey  M.  West, 

Aaron  Johnson, 

James  G.  Snow, 

Preston  Thomas, 

J.  G.  Bigler, 

Gteorge  Peacock, 

Philo  T.  Farnsworth, 

J.  G.  Haight, 

John  H.  Lee, 

Isaac  Bullock, 

Leo.  Hawkins,  Sec'y  of  Council. 

John  T.  Gaine,  Assistant  do. 

George  D.  Grant,  Serg'irO^rarma. 

Samuel  L.  Sprague,  Messenger. 

John  Sharp,  Foreman. 

C.  H.  Wheeler,  Ckaplain. 

James  Ferguson,  Ch.  Clh.  H.  jB. 

Patrick  Lynch,  Assistant    do. 

Wm.  H.  Kimball,  Serg't-cU-arms. 

N.  B.  Young,  jr..  Messenger. 

William  Derr,  Foreman. 

Jesse  H^ven,  Chaplain. 

Wm.  H.  Hooper, 

,  8ec'y  pro.  tern.  U.  T. 


Gkbat  Salt  Lakb  Gefy,  Uiah  Territory,  January  6,  1858. 


ra  OoNGKBSB, )   HOUSfi  OF  REPRESENTATIVES.    (  Mm.  Doc, 
1st  Setaion.     J  f  No.  101. 


ARIZONA  TERRITORY. 


LETTER 

FROM   THE 

GOVERNOR  OF  THE  TERRITORY  OF  NEW  MEIICO, 

TRAngmmw 

t^dutions   of  the   legislative   assembly  in   relation  to   the  Arizona 

Territory. 


March  19, 1858.— Referred  to  the  OommiUee  on  Territories. 


ExBouTiVB  Dbpartment,, 
Santa  Fe^  February  12,  1858. 

Sir:  By  red  nest  of  the  legislative  assembly  of  the  Territory  of 
ew  Mexico,  I  herewith  transmit  to  you  sundry  resolutions  adopteiH 
f  that  body,  and  request  that  you  will  present  them  to  the  House  of 
e^esentatives.  j. 

With  great  respect,  your  obedient  servant, 

A.  RENOHER, 

Governor, 
Hon.  The  Speaker  of  the  House  of  Reps.  ^  Washington. 


JOINT  RESOLUTIOJf . 


Sesolved  by  the  oouncU  and  house  of  representatives  of  the  UgiAa- 
«  assembly  of  the  Territory  of  New  Mexico,  That  we  concur  in  the 
swB  of  his  excellency  the  President  of  the  United  States^  as  ex- 
eesed  in  his  recent  annual  message  to  Congress,  relative  to  the 
^ization  of  the  Territory  of  Arizona,  but  we  most  respectfully 
bmit  that  the  boundaries  of  said  Territory  should  be  as  follows: 
Befcinning  at  the  point  upon  the  Rio  Colorado  of  the  West  where  the 
Bndary  lines  of  the  United  States  atid  Mexico  meet,  running  thence 
the  east  along  the  said  line  to  the  one  hundred  and  ninth  parallel 
longitude  west  from  Greenwich,  thence  north  with  the  said  parallel 
longitude  to  the  northern  boundary  line  of  New  Mezioo,  thence 
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west  with  the  said  bounclary  line  to  the  eastern  boundary  of  the  State 
of  California,  and  thence  south  with  the  said  eastern  boundary  of  Cali- 
fornia to  the  commencement. 

Resolved^  further^  That  the  government  of  the  United  States  be,  and 
is  hereby,  memorialized  and  petitioned  to  cause  all  of  the  wild  Indians 
within  the  limits  of  the  Territory  of  New  Mexico  to  be  renK)red  to  and 
collocated  in  that  part  of  the  Territory  of  Arizona  as  lies  north  of  the 
thirty-fourth  parallel  of  northern  latitude. 

Beadved J  further,  That  our  delegate  in  Congress  be,  and  he  is  here- 
by, instruc^^  to  use  his  best  exertions  to  carry  out  the  purposes  of 
these  resolutions. 

And  b0  it  further  readved^  That  his  -excellency  the  governor  bo,  and 
he  is  hereby,  respectfully  requested  to  transmit  t>ne  copy  of  these  reso- 
lutions to  our  delegate  in  Congress,  one  copy  to  the  President  of  the 
Senate,  and  one  to  the  Speaker  of  the  House  of  Representatives  of  the 
United  States. 

DONACIANO  VIGIL, 

Preddeni  of  the  Council. 
M.  ASHURST, 
Speaker  of  the  House  of  Bepreeentaiives. 


35Tn  OoNGRiSs,  )    HOUSE  OF  REPRESENTATIVES.    (  Mk.  Doo, 
Ist  Session.     S  /  No.  102. 


WISCONSIN— AMOUNT  DUE  FROM  SALES  OF  PUBLIC 

LANDS. 


MEMORIAL 

OF   TUB 

LEGISLATURE  OF  THE  STATE  OF  WISCONSIN, 


IN   REFERENCE   TO 


Tk  amount  due  that  State  from  the  sale  of  public  lands  lying  within 

her  borders. 


Marcu  25,  1858. — Referred  to  the  Committee  od  Pnblic  Lands. 


"BMORIAL  to  Congress  for  amount  due  from  sale  of  public  lands  lying  within  this  State. 

This  memorial  respectfully  represents  that,  according  to  act  of 
Congress,  and  by  virtue  of  a  provision  in  the  constitution  of  Wiscon- 
sin, this  State  is  entitled  to  five  per  centum  of  the  net  proceeds 
^ing  from  the  sale  of  public  lands  lying  within  the  same  ;  and  that 
ftcre  is  now  due  the  State  from  the  general  government  about  the 
siun  of  three  hundred  thousand  dollars  arising  from  that  source — the 
^onnt  due  having  been  refused  on  the  application  of  persons  author- 
ised to  receive  it.  Tour  memorialists  respectfully  ask  your  honorable 
V)d7  to  adopt  such  course  or  enact  such  laws  as  will  secure  to  this 
State  the  amount  due  her  from  the  sales  of  public  lands,  as  herein  set 

fOTtb. 

The  governor  of  this  State  is  hereby  requested  to  transmit  a  copy 
of  this  memorial  to  the  President  of  the  United  States,  and  to  each  of 
^  eeaators  and  representatives  in  Congress. 

F.  S.  LOVELL, 
Speaker  of  the  Assembly. 
I  E.  D.  CAMPBELL, 

Lieutenant  Oovemor  and  President  of  the  Senate. 

Approved  March  12,  1858. 

ALEX.  W.  RANDALL. 


2     wisconsin — amount  due  from  sales  of  public  lands. 
State  of  Wisconsin, 


Secretary's  Office,     S  ^' 

The  secretary  of  state  of  the  State  of  Wisconsin  does  hereby  certify 
that  the  foregoing  memorial  has  been  compared  with  the  original 
memorial  on  nle  in  this  office,  and  that  the  same  is  a  true  and  correct 
copy  thereof,  and  of  the  whole  of  such  original. 

In  witness  whereof,  I  have  hereunto  set  my  hand  and  affixed  the 
Tt  a  1  gf^t  seal  of  the  State,  at  the  capitol,  in  Madison,  this  thirteenth 
■•      Jiday  of  March,  A.  D.  1858. 

D.  W.  JONES, 

Secretary  of  State. 


35th  Conqbess,  )   HOUSE  OP  REPRESENTATIVES.    (  Mb.  Doo. 
lai  Session,     i  )  No.  IQS. 


KANSAS. 


RESOLUTION 

OF  TRB 

LEGISLATURE  OF  THE  STATE  OF  NEW  YOBK, 

nr  oprotiTiow  to 
The  odmiMUM  of  Kanacu  into  the  Union  toithtJie  Leoompton  oonstUutum. 


March  35, 185&— Ordered  to  be  printed. 


In  Assbmblt,  March  6,  1858. 

Resolved  (if  the  aasembly  concur),  That  the  State  of  New  York  is 
opposed  to  the  admission  of  Kansas  into  the  Union  as  a  State,  with 
the  constitution  commonly  known  as  the  Leoompton  constitution,  or 
any  other  constitution  which  shall  not  have  been  in  all  its  parts  fairly 
Bubmitted  ta  the  legal  voters  of  the  Territory,  and  received  their 
sanation  and  approval. 

Bescivedy  That  a  copy  of  this  resolution  be  transmitted  to  the 
Benators*  and  members  of  thie  House  of  Representatives  from  this  State 
in  Ciongress. 

Passed  assembly. 
By  order : 

DAVID  WILSON,  Clerk. 

In  Sknatb,  March  19, 1858. 

Pamsd  senate. 

By  order : 

S.  P.  ALLEN,  C7forft. 


36th  Cohgkbbs,  )  HOUSE  OF  REPBE8ENTATIVE8.  J  Mb.  Doo. 
lat  Seaaion.      \  {  No.  104. 


KANSAS  AFFAIRS. 


RESOLUTIONS 


TBE  LEGISLATURE  OF  THE  STATE  OF  MAINE, 

PROTESTING 

Against  the  admission  of  Kansas  into  the  Union  under  the  Leoofinpton 

Constitution. 


March  26, 185a— Ordered  to  be  printed. 

STATE  OP  MAINE. 
RESOLVES  relative  to  Kansas  affairs. 

Whereas  the  national  administration  is  attempting  to  force  upon 
the  people  of  Kansas  a  constitution  of  government  framed  without  tneir 
authority,  and  repugnant  to  their  wishes :  Therefore — 

Besolvedj  That  the  legislature  and  people  of  Maine,  moved  by  a 
profound  sense  of  duty,  hereby  solemnly  protest  against  the  contem- 
plated measure  as  dangerous  to  liberty,  violative  of  the  rights  of  the 
people  of  Kansas,  and  subversive  of  the  principles  upon  which  our 
government  rests. 

Besclvedy  That  a  copy  of  these  resolves  be  forwarded  to  our  senators 
and  representatives  in  Congress. 

In  tub  House  of  Representatives,  March  16,  1868. 

Bead  and  passed. 

J08IAH  H.  DBUMMOND,  Speaker. 

In  Senate,  March  17,  1858. 


Bead  and  passed. 
Approved. 


SETH  8CAMMAN,  President. 

March  18,  1858. 

LOT  M.  MORRILL. 


j  Opficb  op  Secretary  of  State, 

;  Augusta,  March  22,  1858. 

I  hereby  certify  that  the  foregoing  is  a  true  copy  of  the  original 
^     lepoBited  in  this  office. 

LEWIS  D.  MOORE, 
Dep.  Secretary  of  State. 


35rH  Congress,  )  HOUSE  OP  REPRESENTATIVES,    (  Mis.  Doc. 
1st  Session,      f  1    No.  105. 


NORTHERN  AND  PACIFIC  RAILROAD. 


LETTER 


SECRETARY  OF  THE  TERRITORY  OF  WASHINGTON, 


OOMMUMIOATINO 


ResoliUions  of  that  Territory  relative  to  the  oonatrudion  of  a  Northern 

Pacific  railroad. 


Mabch  27,  1858.— Referred  to  the  Select  Ck}mmittee  on  the  Pacific  Bailroad. 


BESOLimONS  relative  to  the  construction  of  a  national  railroad  across  the  continent 
from  the  Atlantic  States  to  the  Pacific  ocean. 

Resoivedy  That,  in  the  opinion  of  the  legislative  assembly  of  the 
Territory  of  Washington,  the  time  has  arrived  for  the  construction  of 
a  great  national  railway  across  our  continent,  connecting  the  populous 
States  of  the  Atlantic  with  the  Pacific  shores  of  the  Union,  already 
colonized  with  our  young  and  vigorous  men  ;  that  so  great  an  object 
never  yet  has  been  presented  to  the  acceptance  of  a  nation  ;  that  the 
great  importance  of  this  line  of  communication  is  incalculable. 

Resolved,  As  the  opinion  of  the  legislative  assembly,  that  there  are 
many  and  very  important  reasons  requiring  the  constructftn  of  this 
great  work.  It  will  bind  together  this  vast  republic,  and  be  a  chain 
of  union  between  the  Atlantic  and  Pacific  States.  It  will  insure  the 
defence  of  the  country.  Armies,  seamen,  military  and  naval  stores 
may  be  transported  from  ocean  to  ocean  in  less  time  and  with  less 
expense  than  were  required  between  New  York  and  the  lakes  during 
the  war  of  1812.  It  will  give  a  direct,  quick  transit  to  mails.  Military 
reasons  call  for  its  construction  ;  political  reasons  require  that  it  should 
be  made ;  and,  more  than  all,  commercial  reasons  demand  it.  The 
^ade  of  the  Pacific  ocean  and  Eastern  Asia  will  take  its  track.  The 
'Fade  of  India,  whose  channels  have  been  shifting  for  hundreds  of 
rears,  is  destined  to  shift  once  more,  and  that  is,  across  our  continent. 
Hie  American  road  to  India  will  become  the  European  track  to  that 
^on,  and  the  rich  commerce  of  Asia  will  flow  through  our  centre. 


ra  OoNGRBBB,  )  HOUSE  OP  REPRESENTATIVES.   C  Mk.  Doo. 
1st  Session.     $ I  No.  106. 


INCREASED  MAIL  FACILITIES. 


RESOLVES 

or  THB 

BGISLATURE  OF  THE  STATE  OF  IOWA, 

A8KIN0 

For  increased  maU  facilUies  in  thcU  State. 


Maech  27, 1858.— Referred  to  the  Committee  on  Post  Offices  and  Post  Roadiu 


JOINT  RESOLUnOK  for  increased  maU  fiidlities. 

Reaclved  by  the  general  assembly  of  the  State  of  lowttj  That  our 

aators  in  Congress  be  instructed,  and  our  representatives  be  re- 

lested  to  use  their  influence  in  procuring  additional  mail  facilities 

1  this  State,  as  follows : 

Ist.  From  Tipton,  in  Cedar  county,  to  Rome,  Madison,  and  the 

Qtre  of  Jones  county,  and  thence  to  Cascade,  in  Dubuque  county ;  the 

Giil  to  be  carried  over  said  route  three  times  per  week. 

2d.  From  Muscatine,  to  Oscaloosa,  via  Ononna,  Columbus  City, 

mboy,  Washington,  and  Sigourney,  so  as  to  give  a  daily  mail. 

4th.  From  Oscaloosa,  to  Council  Bluffs,  via  Knoxville,  Indianola, 

id  Wintersett ;  the  mail  to  be  carried  daily. 

5th.  Independence  by  Fairbank,  in  Buchanan  county,  Frarklin, 

remer,  and  Leroy,  in  Bremer  county,  to  Fredericksburg,  in  Chicka- 

w  county  ;  the  mail  to  be  carried  weekly. 

6th.  From  Mount  Pleasant,  in  Henry  county,  via  Wayne,  in  said 

anty,  Crawfordville,  Amboy,  Davis  creek,  and  Yatton,  in  Wash- 

gton  county,  and  Seventy-eighty  in  Johns  county,  to  Iowa  City ;  the 

ail  to  be  carried  tri  weekly. 

7th.  From  Ceder  Falls,  in  Blackhawk  county,  via  Willoughby, 

ranton,  and  Bear  Grove,  in  Butler  county,  and  Grenea,  in  Franklin 

iQDty,  to  Maysville,  also  in  Franklin  county. 

8th.  From  Iowa  Fall,  in  Hardin  county,  via  Maysville,  Hampton, 

d  Saratoga,   in  Franklin  county,  to  Mason  city^  in  Cerro  Cordo 

anty. 

9th.  From  Dakotah,  in  Humbold  county,  via  the  S.  ^  Sec.  18,  T. 

,  B.  30,  and  Paoli,  in  Palo  Alto  county,  to  Spirit  lake,  in  Dickin- 

1  county  ;  the  mail  to  be  carried  weekly. 


2  INCREASED  MAIL  FACIUTIES. 

10th.  Prom  Wintersett,  in  Madison  county,  via  Fontenelle,  Adair 
county,  Lewis,  in  Cass  county ;  the  mail  to  he  carried  tri-weekly. 

11th.  From  lowaville,  via  Troy,  Stringtown,  and  Milton,  to  Mem- 
phis, Missouri ;  the  mail  to  he  carried  weekly. 

12th.  From  Wiscotta,  Dallas  county,  via  Bolds,  in  the  northeast 
corner  of  Adair  county,  HoUiday's  Settlement,  and  Clarksville,  to  Fon- 
tenelle, in  said  county  ;  the  mail  to  be  carried  weekly. 

13th.  From  Eddyville,  to  Des  Moines,  via  Hamilton,  Marysrille, 
Attica,  Enoxville,  Pleasantville,  Wheeling,  Hartford,  Carlisle,  and 
Avon ;  the  mail  to  be  carried  daily. 

15th.  From  Newton,  Jasper  county,  to  Nevada,  Stora  county,  via 
the  State  road,  and  for  the  establishment  of  a  post  office  at  Clyde 
City,  and  another  near  Salem  Jeffries. 

Beaolvedj  That  the  secretary  of  state  be  instructed  to  forward  a  copy 
of  the  foregoing  resolutions  to  each  of  our  senators  and  representatives 
in  Congress. 

STEPHEN  B.  SHELLEDT, 
Bpeaker  of  the  House  of  Repreaeniatives, 
OBAN  FAVILLE, 

President  of  the  Senate, 
Approved  March  16, 1858. 

RALPH  P.  LOWE. 

I  hereby  certify  that  the  foregoing  is  a  true  copy  of  the  original  roll 
on  file  in  my  office. 

ELIJAH  SELLS, 
Secretary  of  State. 


i5TH  CoHQBBss, )   HOUSE  OF  EEPRESENTATIVES.   J  Mis.  Doc. 
la  Sttnon.     \  ?  No.  107. 


ENTRIES  WITH  LAND  WARRANTS  AND  CASH. 


RESOLUTIONS 

Off 

THE  LEGISLATURE  OF  THE  STATE  OF  IOWA, 

AIKIKO  TBIT 

Certain  land  entries^  made  toith  warrants  and  cash^  may  be  confirmed. 


March  27, 1858. — Referred  to  the  Committee  on  Public  Lande. 


i  MEMORIAL  to  Coogreas  to  confirm  and  legalize  certain  locations  made  with  land 

warrants. 

Whereas  a  practice  existed  in  several  of  the  United  States  land 
)ffices  in  this  State,  in  cases  of  conflicting  applications  for  the  same 
tract  of  land,  of  permitting  the  highest  hidder  for  the  same  to  locate 
%  land  warrant  on  the  tract,  at  the  rate  of  one  dollar  and  twenty-five 
cents  per  acre,  and  to  paj  the  excess  in  price  over  that  rate  in 
money; 

And  whereas  the  Commissioner  of  the  (General  Land  Office  has 
decided  that  all  ^nch  locations  made  with  land  warrants  issued  under 
the  act  of  March  3,  1866,  are  illeral^  and  will  he  vacated ; 

And  whereas  that  decision  will  work  a  great  hardship  and  loss  to 
the  parties  who  made  such  locations :  Therefore,  be  it 

neadved  by  the  general  assembly  of  the  State  of  lowa^  That 
our  senators  be  instructed,  and  our  representatives  in  Congress  he 
requested,  to  procure  the  passage  of  a  law  confirming  the  title  to 
all  locations  made  with  land  warrants  issued  under  the  act  of  March 
3, 1856,  on  which  a  higher  price  than  one  dollar  and  twenty-five 
cents  was  naid,  provided  said  locations  were  legal  in  t)ther  respects. 

Resolved  J  That  the  secretary  of  state  be  required  to  forward  a  copy 
of  the  above  memorial  and  resolution  to  each  of  our  senators  and 
members  of  Congress,  and  also  to  the  Commissioner  of  the  Greneral 
Land  Office. 

STEPHEN  B.  SHELLEDY, 
Speaker  of  the  House  of  Bepresentatives, 
OBAN  FAVILLE, 

President  of  the  Senate. 

Approved  March  16,  1858. 

EALPH  P.  LOWE. 

I  hereby  certify  that  the  foregoing  is  a  true  copy  from  the  original 
roll  on  file  in  my  office.     * 

ELIJAH  SELLS, 
Secretarii  of  State* 


35th  Conoebbs,  >   HOUSE  OF  REPRESENTATIVES.   <  Mb.  Doc. 
lat  Session.     J  {  No.  108. 


CAUSES  OF  DEFFCIENCY  IN  THE  REVENUE  OF  THE 
POST  OFFICE  DEPARTMENT. 


LETTER 

WKOM 

THE    POSTMASTER    GENERAL, 

IK  EXPLANATION  Or 

Tlie  causes  of  the  deficiency  in  the  revenue  of  the  Past  Office  Department. 


Mabch  S9,  185d.^Rererred  to  the  Committee  of  Wa/i  and  Meena. 


Post  Office  Dbpartbont, 

March  24,  1858. 

Sm :  I  regret  that  the  inceseant  pressure  of  my  engagements  should 
have  occasioned  so  great  delay  in  responding  to  your  communication 
of  the  11th  ultimo,  propounding,  on  behalf  of  the  committee,  certain 
inquiries  as  to  the  cause  or  causes  of  the  deficiency  in  the  revenue  of 
this  department  for  the  fiscal  year  ending  June  30,  1858.  It  may  be 
affirmed,  in  general  terms,  that  the  deficiencies  in  this  as  weU  as 
preceding  years  were  produced,  in  part,  by  the  acts  of  Congress  re- 
ducing the  rates  of  postage,  and  thereby  diminishing  the  revenue ; 
and  partly  by  other  acts  increasing  the  annual  expenditures  by  en- 
larging the  scale  of  commissions  allowed  to  postmasters,  by  establish- 
ing a  great  number  of  post  routes  annually,  and  by  requiring  the 
mails  to  be  carried  on  all  railroads  as  soon  as  completed.  But  as  the 
honorable  committee  desire  the  causes  to  be  stated  more  in  detail,  I 
will  first  refer,  briefly,  to  the  efifect  upon  the  revenue  produced  by  the 
acts  reducing  the  rates  of  postage. 

The  act  of  March  3,  1845,  changed  the  rates  of  postage  from  6,  10, 
12^,  18},  and  25  cents,  for  single  letters,  to  5  and  10  cents,  according 
to  distance,  and  required  accounts,  payable  out  of  the  treasury,  to  be 
kept  against  Congress  and  the  executive  departments  for  free  matter 
passing  in  the  mails.  This  act  went  into  operation  July  1,  1845  ; 
and,  excluding  the  sums  received  from  the  treasury  for  free  matter — 
amounting  to  about  $231,000 — the  revenue  from  postages  fell  short  of 
the  year  preceding  $1,056,156. 


2  CAUSES  OF  DEFICIENCY  IN  THE  BEVENUE 

Postage  revenue,  year  ending  June  30,  1845,  the  last 

year  of  the  old  rates $4,268,99$ 

Postage  revenue,  year  ending  June  30,  1846,  the  first 

year  of  the  new  rates 3,212,840 

Loss  first  year 1,056,156 


But,  as  had  heen  anticipated,  this  immediate  depression  of  the 
revenue  was  soon  followed  by  a  rapid  increase,  which  continued  up  U> 
the  year  ending  June  30, 1851,  when  it  reached  the  sum  of  $6,355,049, 
exceeding  by  $2,086,053  the  revenue  of  the  year  1845,  and  produdng 
$331,483  more  than  the  regular  expenditures  of  1851,  which  had 
gone  up  to  $6,024,566. 

The  revenue  from  postages  and  the  expenditures  in  1845  and  1851 
are  compared  below : 

Revenue  in  1845  from  postages,  exclusively,  $4,268,996  ;  expendi- 
tures same  year,  excluding  foreign  postages,  $4,320,732.  Revenue  in 
1851  from  postages,  exclusively,  $6,355,049 ;  expenditures  same  year, 
excluding  foreign  postages,  $6,024,566.  Excess  of  expenditure  in 
1845,  $51,736.     Excess  of  revenue  in  1851,  $331,483. 

The  second  '*  Act  to  reduce  and  modify  the  rates  of  postage"  was 
approved  March  3,  1851,  and  went  into  operation  July  1,  1851.  By 
this  act  the  postage  on  single  letters  was  reduced  from  five  and  ten 
cents,  according  to  distance,  under  or  over  400  miles,  to  three  cents, 
if  prepaid,  and  five  cents,  if  unpaid^  for  distances  under  3,000  miles'; 
and  double  those  rates  if  sent  over  3,000  miles.  This  act,  as  stated 
by  Mr.  Hubbard,  late  Postmaster  General,  in  his  annual  report,  dated 
December  4,  1852,  occasioned  a  reduction  of  revenue  amounting  to 
$1,431,696  for  the  first  fiscal  year  ending  June  30, 1852.  HeTemarls^ 
that  this  loss  of  revenue  ^'  is  attributable  to  the  reduction  in  the  rate» 
of  postage  made  by  the  act  of  March  3,  1851 ;''  and  he  adds  that 
^^  this  diminution  is  somewhat  greater  than  was  anticipated  in  thi» 
department  at  the  time  the  act  went  into  efiect,  and  much  greater 
than  was  expected  by  the  sanguine  advocates  of  cheap  postage,  manf 
of  whom  sought  the  establishment  of  still  lower  rates." 

The  act  of  March  3,  1855,  fixed  the  present  rates  of  three  centafor 
distances  under  3,000  miles,  and  ten  cents  for  letters  carried  over  that 
distance,  and  required  all  inland  letters  to  be  prepaid  except  privi- 
leged correspondence.  This  act  does  not  appear  to  have  either  in- 
creased or  diminished  the  revenue  to  any  important  amount. 

Having  noticed  the  acts  of  1845, 1851,  and  1855,  mainly  with  respect 
to  their  effect  upon  the  revenue  derived  from  letter  postage,  I  procceJ 
to  show  to  what  extent  it  has  been  diminished  by  changes  in  the  rates 
of  postage  on  newspapers,  pamphlets,  and  other  printed  matter.  The 
act  of  1845  did  not  materially  affect  the  revenue  from  this  sources 
which,  with  the  exception  of  the  year  1847,  continued  steadily  tc 
increase  up  to  the  30th  June,  1851,  when  it  reached  the  sum  o^ 
$1 ,035,130  for  that  year.  But  while  the  act  of  March  3, 185 1 ,  greatlj 
reduced  the  rates  established  by  the  act  of  1845,  upon  publicationi 
issued  to  regular  subscribers,  it  increased  the  charges  upon  transient 
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matter,  and  the  result,  nevertheless,  was  a  loss  of  revenue  the  first 
year  of  $245,884. 

Charging  postage  on  newspapers,  &c.,  hy  a  scale  of  distances  was 
found  exceedingly  inconvenient,  and  this  was  remedied  bj  the  act  of 
August  30, 1852,  which  went  into  operation  on  the  1st  October  follow- 
ing ;  but  this  remedial  act  went  further,  and  made  a  still  greater 
reduction  of  postage,  especially  on  printed  matter  issued  to  regular 
rabscribers,  by  allowing  them  a  discount  of  50  per  cent,  for  payment 
iD  advance,  when  such  postage  was  already  required  by  the  act  of  1825 
to  be  paid  in  advance  toithoui  discount.  By  this  provision  of  the  act 
of  1852  one-half  of  the  postage  is  remitted  to  the  subscriber,  the  post- 
master takes  his  legal  commission  of  one-half  of  the  remainder,  and 
the  government  gets  the  residue,  or  one-fourth  of  the  nominal  rates 
fixed  by  the  statute.  No  important  change  has  been  made  in  the 
rates  of  postage  on  printed  matter  since  1852,  and  the  following  state- 
ment will  show  the  revenue  from  such  matter  since  1851,  the  year  in 
which  the  act  of  1845  ceased  to  operate  : 

Bevenue  from  newspapers,  &c.,  1851 $1,035,130 

Revenue  from  newspapers,  &c.,  1852 789,246 

Revenue  from  newspapers,  &c.,  1853 611,333 

Revenue  from  newspapers,  &c.,  1854 606,148 

Bevenue  from  newspapers,  &c.,  1855 638,927 

Revenue  from  newspapers,  &c.,  1866 632,746 

Revenue  from  newspapers,  &c.,  1857 634,863 

For  the  last  five  years  the  revenue  from  printed  matter  has  been 
nearly  stationary. 

The  general  effect  produced  upon  the  revenue  by  the  postal  laws  of 
1845, 1851,  1852,  and  1855,  is  thus  exhibited: 
The  Tevenue  from  postages  for  the  year  1845,  the  last  year 

of  the  old  rates,  was $4,268,996 

For  the  year  1851,  the  last  year  of  the  five  and  ten  cent 

rates,  excluding  ibreign  postages,  it  was..... 6,355,049 

And  for  the  year  1857,  foreign  postages,  registered  letters, 

earnings  of  letter  carriers,  &c.,  excluded,  it  was 6,987,362 

Thus  the  revenue  of  1851  exceeded  that  of  1845  by  $2,086,053,  or 
48iVo  per  cent.,  while  that  of  1857  exceeded  1851  only  $632,313,  or 
^0*^  per  cent.  The  average  annual  increase  for  the  six  years  ending 
June  30,  1851,  under  the  five  and  ten  cent  rates,  was  8/oV  per  cent., 
while  the  increase  under  the  reduced  rates  since  established  was  only 
l,Vo  per  cent. 

Bat  in  order  to  estimate  the  probable  amount  of  deficiency  in  the 
reveoue  for  the  year  1858,  which  may  be  ascribed  to  the  acts  of 
March  3,  1851,  August  30,  1852,  and  March  3,  1855,  suppose  the 
act  of  March  3,  1845,  establishing  the  five  and  ten  cent  rates  for  letters, 
had  remained  unchanged,  except  so  far  as  to  remedy  the  incon- 
venience of  charging  printed  matter  by  distance ;  and  suppose,  fur- 
ther, that  the  revenue  continued  to  increase  from  1851  to  1858 
at  the  rate  of  5  per  cent,  annually,  instead  of  8^  as  it  did  from  1845 
to  1861,  then  the  gross  revenue  of  1858,  exclusive  of  foreigiH^eetages 
<a4  the  earnings  ot  letter  carriers,  would  amount  to  $8,942,192  ;  but 
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the  estimated  gross  rerenue  of  the  year,  excluding  the  items 
tioned^  is  set  down  at  $7,330,188, — thns  showing  an  estimated  1 
revenue  in  the  year  1868  amounting  to  $1,612,002,  which, 
thought,  may  he  fairly  attributed  to  the  operation  of  those  acts. 

Having  thus  shown  to  what  extent  deficiencies  in  the  reven 
this  department  are  supposed  to  have  been  produced  by  the  ; 
tion  of  postages  and  the  consequent  diminution  of  income, 
now  endeavor  to  show,  in  part,  how  those  deficiencies  have  beei 
mented  by  an  increase  of  expenditure. 

The  cost  of  transporting  the  mails  appears  to  have  increase! 
greater  degree  since  1846  than  any  other  branch  of  the  postal  m 
A  vast  extent  of  new  territory  has  been  brought  within  our  orgi 
system  of  post  roads,  and  however  important  the  new  mail 
established  in  such  territory  may  become  in  the  future,  they  ( 
expected  to  yield  a  return  in  revenue  only  as  population  adv 
The  department,  nevertheless,  is  necessarily  called  upon  to  ta 
initiative,  and  the  post  road  and  the  post  office  are  made  to  p 
the  land  office  in  the  general  scheme  of  development.  The  pr 
labor  and  of  stock  and  provender  have  greatly  advanced  in  f 
every  section  of  the  country,  and  the  department  has  therefor 
compelled  to  pay  much  higher  rates  in  making  its  contracts,  j 
country  advanced  in  population,  higher  grades  of  service  b 
necessary,  more  frequent  trips  were  demanded,  and  many  oth< 
provements  were  required,  to  give  circulation  and  speed  to  the 

Embraced  under  the  general  head  of  ^'Transportation  c 
mails  "  is  the  cost  of  all  the  service  performed  by  railroads,  i 
however  desirable  for  regularity,  speed,  and  efficiency,  is  y 
more  expensive  than  the  modes  of  service  superseded  by  it.  £ 
the  cost  of  the  service  on  railroads,  the  incidental  expenses 
department  for  route  agents,  local  agents,  and  mail  messeng 
taxe  charge  of  the  mails  upon  them,  and  to  supply  offices  on  th< 
amount  to  a  very  considerable  sum  annually. 

The  comparative  table  below  exhibits  the  cost  of  ^'mail  trans 
tion,"  inland  and  foreign,  as  it  existed  on  the  30th  day  of  Jv 
the  years  1845,  1851,  and  1867  : 


Length  of  post  ixmmIs,  miles 

CoQtraot  cost  of  inland  transportation,  dollars... 

Length  of  railroads,  mUes 

Contract  cost  of  railroad  service,  dollars 

Local  agents,  route  agents,  and  mail  messengers, 
dollirs  ......•••• , 

Length  uf  steamboat  routes,  miles 

Contract  cost  of  steamboat  service,  dollars...... 

Foreign  mails  paid  for  by  the  Post  Office  Depart- 
ment, vis :  New  York  to  Bremen,  New  York 
to  Harre,  Charleston  to  Havana,  and  Isthmus 
mails,  doXian 


1845. 


143,940 

3,905,604 

4,092 

662,141 

87,611 

7,626 

279,307 


None...... 


1861. 


196,290 

3,667,661 

8,266 

986,019 

146,897 

13,973 

464,892 


448,937 


7, 
2, 
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In  the  forogoing  statement  the  railroad  and  steamhoat  service,  and 
the  local  and  ronte  agents  and  mail  messengers,  are  all  included  in 
the  sums  above  stated  for  '' inland  transportation."  The  ^^ foreign 
mails  "  are  not  embraced  in  those  sums. 

Total  contract  cost  of  transportation,  inland  and  foreign^ 

in  1845 $2,905,504 

Same,  in  1851 4,016,588 

Same,  in  1857 7,650,828 

Increase,  1845  to  1851,  38^'jjV  per  cent. 
Increase,  1851  to  1857,  90y^V  P«r  <»d*- 

Various  attempts  have  been  made,  as  I  am  informed,  to  ascertain 
the  post  roads  which  do  not  pay  expenses,  without  having  arrived  at 
any  satisfactory  result.     When  the  whole  vast  network  of  mail  routes 
produces  revenue  enough  to  defray  the  expenses  of  the  establishment, 
the  question  is  only  of  importance  as  one  of  economy ;  but  when  the 
revenue  falls  short,  to  determine  which  of  the  many  thousand  meshes 
are  unproductive,  and  to  what  extent,  are  questions  which  have  been 
fomid  of  very  difficult  solution.    By  way  of  illustration,  take  the  route 
hetween  Philadelphia  and  Baltimore.     It  is  easy  to  ascertain  the 
amount  of  postage  collected  at  the  offices  on  the  line  of  the  road  and 
at  the  termini,  but  most  of  the  way  offices  have  supplies  from  other 
routes,  and  the  terminal  offices  themselves  have  extensive  mail  con- 
nexions in  every  direction.     It  is  possible  to  bring  these  operations 
into  the  form  of  an  account  with  each  post  route  in  connexion  with 
the  main  line,  but  the  vast  bulk  of  the  matter  daily  passing  over  the 
road,  east  and  west,  is  never  opened  on  the  route,  and  therefore  no 
aoooHnt  could  be  taken  of  it  without  such  stoppage  and  delay  as  would 
throw  the  mail  system  into  utter  confusion  and  render  it  valueless. 
Going  east,  the  mail  consists  of  matter  for  Pennsylvania,  New  Jersey, 
New  York,  the  New  England  (States,  Canada,  Nova  Scotia,  New 
Brunswick,  and  all  parts  of  the  world  reached  by  our  foreign  mails 
through  England,  France,  and  Germany.     Gh)ing  toward  Baltimore, 
the  mail  car  contains  matter  for  the  great  west  and  the  far  south.   As 
I  before  stated^  the  bags  for  places  beyond  the  terminal  points  are 
never  opened  between  the  place  of  despatch  and  the  destination,  and, 
of  course,  their  value  in  postage  is  never  ascertained  with  respect  to 
an  intermediate  route,  nor  is  it  believed  to  be  practicable  to  do  it. 
Boiton  bags,  direct  to  8t.  Louis  or  New  Orleans,  and  the  matter  in 
iti  transit  to  either  place,  pass  over  a  great  number  of  separate  routes, 
til  linked  together  in  one  connexion. 

But  the  department,  although  it  cannot  easily  reduce  the  earnings 
of  a  given  route  to  the  precision  of  an  account^  does,  according  to  a 
mle  long  observed,  estimate  what  is  termed  the  proceeds  of  a  mail 
^nte  when  it  has  occasion  to  ascertain  whether  the  business  upon  it 
^titles  it  to  a  higher  grade  of  service ;  and  following  that  rule,  I  give 


6  CAUSES   OF    DEFICIENCY  IN   THE   REVENUE 

below  a  statement  of  a  few  routes  which  may  be  regarded  as  un- 
profitable : 


Cost  per     Estimated 
annum,    i   revenue. 


Defidencj. 


Landroukt, 


Independence  to  Salt  Lake  city. 

Salt  Lake  city  to  San  Pedro 

San  Antonio  to  San  Diego  ..... 
El  Paso  to  Santa  F6 


Loss  on  four  land  routes. 


Steamboat  routes. 


Jefferson  dty  to  St.  Joseph . 
New  Orleans  to  Key  West .. 
New  Orleans  to  Cairo . 


Loss  on  three  steamboat  routes. 


Railroad  routes. 

Eingsville*  S.  C,  to  Wilmington,  N.  C. 
Terre  Haute  to  St.  Louis 


Loss  on  two  railroad  routes. 


Aggregate  loss  on  nine  routes. 


$32,000 
30,000 

149,800 
23, 386 


! 


85. 000 

70,000 

329, 000 


42,750 
19,550 


$260 

1,249 

1.991 

733 


13,325 

2,333 

43, 690 


1,716 
5.754 


$31,740 
28,751 

147,809 
22,653 


280,958 


71,675 

67,667 

285,310 


424,651 


41,6S4 
13,796 


In  the  foregoing  statement  it  is  believed  that  the  full  amonnt 
earned  by  each  route  is  awarded  to  it.  Eingsville  to  Wilmington  is 
a  link  in  the  great  through  or  trunk  line  from  Boston  to  New 
Orleans,  and  is  a  striking  instance  of  a  class  of  routes  which  prodnce 
little  themselves,  but  are  necessary  to  render  others  productive. 

The  whole  number  of  post  routes  in  the  United  States  on  the  30tl 
June,  1857,  was  7,888  ;  and  as  an  endeavor  to  ascertain  the  unpro- 
fitable ones  could  not  be  brought  to  any  reliable  result  in  time  for  tb 
purposes  of  your  committee,  I  append  a  tabular  statement  showing 
the  gross  revenue  in  each  State  and  Territory  ;  the  compensation  o 
postmasters,  and  the  incidental  expenses  paid  by  them  ;  the  ne 
revenue  in  each  State  and  Territory ;  the  cost  of  transportation  ii 
each,  and  the  apparent  surplus  or  deficit  in  each.  It  is  difliculti 
construct  a  table  of  this  kind  which  shall,  in  mere  figures,  trul; 
represent  the  facts.  New  York,  for  instance,  shows  a  surplus  c 
$433,533  ;  but  New  York  is  not  charged  with  the  cost  of  the  severs 
sea-going  lines  from  her  port.  If  she  were,  she  would  show  a  large 
deficit  than^oy  other  State.  Louisiana  shows  a  deficit  of  $523,516 
but  Louisiana  is  charged  with  the  steamboat  route  from  New  Orlean 
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to  CSftiro,  costing  $329,000  a  year.  Many  other  instances  might  be 
cited  to  show  the  cause  of  deficiencies  in  particular  States,  but  it  is 
not  deemed  necessary. 

I  have  the  honor  to  be,  most  respectfuUv,  your  obedient  senrant, 

AARON  V.  BROWN, 

Poatmaster  Oenerai. 
Hon.  J.  Glancy  Jones, 

Chairman  Committee  of  Ways  and  Meana^ 

House  of  Bepresentaiivea. 


8 


CAUSES  OF  DEFIOIENGT  IN  THE  REVENUE 


-jodBmu^  JO  )0oo  9\[% 


CO  M  <0 

a>  CO  -^ 


8    -" 


:ss  :sssssssssssss 

I  I 

teoa    •  <^  o  e»t- fc«  00  o  eo  n»*  p^  lOQO 

I  »tt  to    •  »o  00 '^ -^  »n  ^ -^  «o  «  oi  oi-H  « 

•  «0  00   i  to  to  eO  lO  00  04  CO  lO  ««  1-4  Ok  «)  o» 


-JOdgCnU^  JO  ^909  9^% 

Su]£'9d  19^  saiding 


t  O  ^»  «D  CO  *  «M 

I  to  0>  t*  CO  •  »0 

*  <o  o»«  to  •  <o 

t        ■>•...•.  I        a> 

I  oo  00  r»  00  •  »>- 

I  t«  94  e<i  CO  •  M 


Tpw   ti;   8i|vm  9q) 
Sa|vod8cnu^  jo  |9oo 


ooeoooooeoo  i00oooooooo< 

OOOOOOOOOOO  I  O  O  OO  O  O  eO  C9  S< 

to  to  o»  ^  eo  C9  M  t*  o»  «o  a>  i  eo  t*  <^  i-^  ^  «o  to  *-4  eo  oo  < 

»*  to  M  o  M  t«  00  to  r*  <e  i-i  •  o»  o  ^  oa  t*  »*  oo  oo  oo  o  c 

04  to  04  r»  to  lO  ^  00  00  *H  00  i  00  to  O  rH  fc«  04  00  CO  Ot  <^  ( 


)  0»  00  ^  fc«  < 

)  «0  0»  00  ^  < 

<^    00    < 


I  e»  to  o  a>  eo  a»  4 

I  O  0»  00  to  fc«  '<0i  < 
I  00  i-l  04  04    04  ( 


sssss§sssssssssssssssssss 


'potuoav  9nn9A9j  %9^ 


Moooo*Hoaoioooooofc«o»t*io<^'^eotoao^-^o»o4aB 
QOOiirHtoe4'<o<cea>eo'-«to»^eoo«or*^(oo»»«toooMoao 
«otoo»oo«oeococeoto<^eeoo»t*too»oabOooo4aoe»^ 

CO  ^^  rfj  e*r»^  ceT  04*  cT  oT  ©  oi*  CO*  ©*  o»r  «o* -^^T  oT  cT  oT  00  oT  oo'Vt^  td 

«0  <^  ^  00  00  ^  O  «0  to  »-4  O         ^OOiOt*         «0  00  00  <0  C«  O  0»  iQ 


)  ^  o  «o  to  »-4  o       ^  c 
w^  Oi         0S         ^         1^ 


*B98a9dX9  {«; 

-U0ppii|  pm  uo^mrai 
-^8od  joaof^vsoodinoo 


Sooooooooooeooeeoooeooooo 
oooooooooooooooooooooooo 

Sio-^«o>«'^a»<<«iio»*o4o«aoc4o»iOto<^ooo»o4<^e«oek 
ooooo»to^t«^o««D'<4*e«9»O0»ooooooooeoo»ioooe 

OOfHOOtO^'-«r*e«»-4OOt*COrH-<«it*C«ICftOO(O^O«0«DO^ 

t^  to  "^  CO  CCT  «0  O  h^  O  oT  00  OlT  ^  ^  flO  oT  cT  to -^  cT  t^  oT  to  «0»>^ 
00  to  lO  <<«•  04  0»  O  lO  r*  CO  eo  04  '^  00  »"  ^  to  <<«•  00  «  00  00  lO  «0 
«»  04  CO         04  1^ 


•pioi 
fldora^s  pov  0e9«)0od 
moj^   ona9A9Ji   secMO 


I 


'9 

i 


s 


ooooooooooeoooooeoooooooe 
ooooooooooooooooooooeoooe 


ceoo'^r*fc«M<^<^»ooe4e»c4a»« 

ceio<o«<o«t«o»<^otooooo)OOM< 
«cot*o»o^'<«*e»^ooi-4cotoooi 


ia»0»»<-ODh*«OiOO»«f 

)toa>o>t*^<<«iooMoe» 

tOOOOOOCOtOOCft-^OiO 


'<oie40o»^Moot*a»ooo««>^totoeooto<<«it*cot»o^oi 

tOOet«CO^Oi-4O4Mfe^<^eOt«O»tOO«r-iaOt«eO«0OOiO^ 
^H^H^iO  e4lO^H«0  rH  04  f-4  fH  pHpHpHf-^f^ 


OF  THE  POST  OFFICE   DEPABTMENT. 


9 


»oooooooo 
e«  e  eo  ^oTei'pM'o^©*^*^'^ 


oooooooooeo  (O 

OOOOOOOOOOO  lO 
I 

21  S  2  SS^*'**^®*©  '95 

00  00  eo  eo  00  00  eo  »-«  a>  o  ^  •  eo 

AOOt*o^e4eo^(OrH  ie>i 
oo  lO  eo  r^  i-i  04 


»oooooooooooeo 
•ooooooeoooooo 

i««<^«e«O'«e(i<e«0o»«^oioooo 


»oooooeoooeooo 
•ooooooooooooo 

ie«oooe»*-4e900e4eor»e!i<^ 
*^^^«oakoe4ao'^akO»so'H>«o 
ic«aoo4t«c«Otoeo(o»*»«ao^ 

rt-T^o"©*  oc  kTV  lo  ^  ©T     lo 

.  .i^  ^  O  ^  CO  -^         04 

e«  e«  ^  ^ 


>ooeoeoooo 

>ooeoQoaot«AOoo<oooo»t«ak 

r  »  o  "^  oTt^^fiT  ©T  »f  ^  ^  CO  ^  cT 
>  Ok  e»  00  04  lO  to  1-4 -^oi  ^ 

*  00  -^  »-«         ^04 


CO  04 

o«o 

00  »• 

00 


e  o  o  e  o  o 
o  o  o  o  o  o 

CO  «0  «0  <«|«  00  C9 

fc«  t«  CO  00  04  r* 

t«  00  lO  «o  <o  o» 


H 


H.  MU.  Doc.  108 2 


11  el 


h 


I 


36IH  CoReEiES,  )  HOUSE  OF  REPRESENTATIVES.  (    Mm.  Doc. 
"  No.  109. 


OFFICERS,  CLERKS  AND  OTHER  EMPLOYES  OF  THE  HOUSE 
OF  REPRESENTATIVES. 


LETTERS 


THE  CLERK,  DOORKEEPER,  AND  POSTMASTER  OF  THE 
HOUSE  OF  REPRESENTATIVES, 

IN    RKfPONSS   TO 

A  resoltUion  calling  for  in/ormatum  as  to  the  number  of  persons  employed 
in  their  respective  offices^  with  their  salaries^  duties^  dc. 


April  1,  1868. — Ordered  to  ]>e  printed. 

Office  House  of  Repkesbntativbs  U.  S. 

March  31,  1858. 
Sib  :  In  response  to  the  resolution  offered  by  Hon.  Mr.  Houston,  of 
Alabama,  on  the  27th  instant,  I  herewith  transmit  a  list  containing 
the  names  of  all  the  clerks,  messengers  and  laborers  in  this  office, 
the  date  of  their  appointments,  and  their  duties,  salaries,  and  the 
authority  under  which  they  hold  their  respectives  places. 

I  had  the  honor,  on  the  first  of  January  last,  to  transmit  to  you, 
mbstantially,  the  same  list,  and  which  was  subsequently  printed  by 
order  of  the  House.  In  both  lists  no  record  is  made  of  such  temporary 
force  as  is  occasionally  required  by  extraordinary  demands  on  ttiis 
office,  and  which  force  has  never  been  employed  except  under  positive 
initmctions  from  the  Committee  on  Accounts.  1  have  now  in  my  em- 
ploy two  extra  messengers.  The  appointment  of  the  first  was  rendered 
necessary  by  the  occupancy  of  the  new  hall  in  the  south  wing  of  the 
Capitol,  and  the  consequent  necessity  of  frequent  and  speedy  commu- 
nication between  the  Clerk's  desk  and  the  various  offices  in  the  old 
hall.  The  appointment  of  the  second  messenger  was  for  the  conve- 
nience of  the  Committee  on  Accounts,  and  was  made  at  the  instance 
of  the  late  chairman  of  said  committee. 
Very  respectfully, 

J.  C.  ALLEN, 
Olerk  House  of  Representatives  TJ.  8. 
Hon.  Jambs  L.  Orr, 

Speaker  House  of  Representatives  U.  8. 
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OFFIC£BS,  BTC.,  OF  THE  HOUSE  OF   BEPSB8ENTATITE8. 


Offioe  of  Doorkeeper, 
House  of  Bqn'esentaiives,  March  31,  1858. 
Sir  :  In  compliance  with  the  request  contained  in  the  resolution  of 
the  Hon.  (George  S.  Houston,  of  27th  March,  1858,  I  have  the  honor 
herewith  to  enclose  a  statement  showing  the  name  of  each  person  em- 
ployed hy  me,  the  nature  of  the  employment,  time  when  appointed, 
salary  or  compensation  of  each,  together  with  the  authority  by  which 
they  were  appointed. 

I  respectrally  refer  you  to  the  remarks  in  margin  of  statement  in 
regard  to  the  messengers  and  pages  not  employed  by  law. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

R.  B.  HACKNEY, 

Doorkeeper, 
Hon.  James  L.  Orr, 

Speaker  House  of  Representatives. 
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OFFICBRS,  BTO.,  OP  THE  HOUBE  OP  REFBESEKTATiyES. 


36X0  CoHGBKB,  )  HOUSE  OF  BEPBESENTATIYES.    (  Mis.  Dot. 
lat  Session.    \  }  No.  110. 


PUBLIC   PRINTING. 
LETTER 

PROM   THE 

SUPERINTENDENT  OF  PUBLIC  PRINTING, 


IN   RBPONIB  TO 


A  Ttaolmiion  of  the  House  of  BepreaenicUivea,  calling  for  a  sicUemeni  of 
tte  agartgoJU  cost  of  publtc  printing ^  <kc,j  ordered  by  the^M  and 
34^A  Congresses. 


April  1,  1858. — Ordered  to  be  printed. 


Office  Supbrintrndbnt  Public  Printing. 

Washington^  March  31,  1858. 

Sot :  In  obedience  to  the  resolution  of  the  House  of  Representatives 
of  the  16th  instant,  requesting  the  Superintendent  of  the  Public  Print- 
ing to  '^  report  to  this  House  the  aggregate  cost  of  the  public  printing, 
including  cost  of  paper,  binding,  engraving,  lithographing,  and  eleo- 
trotyping,  ordered  by  the  thirty-third  Congress,  and  also  the  aggre- 
gate cost  of  the  same  ordered  by  the  thirty-fourth  Congress,''  I  nave 
the  honor  to  submit  the  accompanying  statement,  marked  A. 

It  is  proper  to  remark,  that  the  unfinished  work  ^'ordered"  by 
both  Congresses  has  been  estimated  for  in  this  report. 
I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servant, 

GEO.  W.  BOWMAN, 

Superintendent. 
Hon.  Jambs  L.  Orr, 

Speaker  of  the  House  of  Bepresentatives. 


2 


PUBLIC    PRIHTING. 


A. 

Statement  showing  the  aggregate  cost  of  the  printing,  (to.,  ordered  by  the 
33d  and  3ith  Congresses. 


Senate. 

House  of  Beps. 

ThiHy-third  QmgresM, 
Priniinir.  drv-Dreasinflr.  foldinir.  &c .... - .-... 

$177,075  09 
199,759  52 
227,560  11 
388,268  88 

$234,867  76 

Pftper ........... .................>. •• 

300,696  69 

Blading,  (rflscrvcMl  And  6*  tirft  ortpic*)  -  -   .^-^^-,    ..,..-, 

310,898  48 

Engravings,  lithographs,  and  electrotypes .-... 

441,589  47 

Total  for  S3d  Comrress  ...... 

992,663  60 

1.228.052  40 

Thirty  fourth  Oongren, 
PrintinflT.  drv-Dresslnir.  foldinir.  &c....... ............ 

$142,599  80 
166,553  25 
146,433  41 
124, 168  84 

$254,641  75 

Paper ......... ............ .. 

343, 610  39 
218,599  42 

Bindinsr.  Preserved  and  extra  cooies) .................. 

Bnirrayinflrfi.  litboffTA,nh9.  A.nd  olectrotviM^n t       .^  ^ 

221  685  78 

Total  for  84th  Ck)ngre88 

579,755  30 

1,038,537  34 

Aggregate  cost  of  printing,  &c.,  ordered  by  the  33d  Congress $2,220,715  00 

Aggregate  cost  of  printing,  &c. ,  ordered  by  the  S4th  Ck>ngre88 1»618, 292  64 


35th  Oonorbbb,  >   HOUSE  OF  REPRESENTATIVES.    (  Mis.  Doo. 
lat  Sesnott.     S  I  No.  111. 


OFFICERS  OF  THE  REVOLUTIONARY  ARMY. 


RESOLUTIONS 

or  THB 

LE6ISUTURE  OF  THE  STATE  OF  NEW  YORK, 


IN  RBLATIOK  TO 


The  claims  of  officers  of  the'revdutionary  army^  their  widows  and 

children. 


April  5, 1858. — Referred  to  the  Committee  on  ReTolutionary  Claimi. 


STATE  OP  NEW  YORK,  IN  ASSEMBLY.  MARCH  8, 1858. 
OONCURRENT  RESOLUTIONS  in  relation  to  the  officera  of  the  revolutionarj  army. 

Resolved^  {if  the  Senate  concur  j)  That,  having  witnessed  with  pleasure 
the  efforts  which  were  made  daring  the  past  session  of  Congress  for 
the  final  settlement  and  payment  of  our  revolutionary  debt,  we  con- 
sider that  our  government  is  under  the  most  solemn  obligations  to 
carry  out  the  promises  of  the  continental  Congress  contained  in  the 
rewlutions  of  the  21st  October,  1780,  January  7,  1781,  and  March  8,, 
1T85,  by  allowing  to  the  oflScers  of  the  revolutionary  army  the  half- 
pay  for  life  to  which  they  are  entitled  under  the  resolutions,  for  the 
pafment  of  which  the  national  faith  is  pledged.  That  all  those  sen- 
ators and  representatives  who  have  taken  a  lively  interest  in  behalf 
of  the  officers  of  the  revolution,  their  widows  and  children,  are  entitled 
to  the  thanks  and  gratitude  of  the  country. 

Besolvedj  That  our  senators  in  Congress  be  instructed,  and  our 
members  of  the  House  of  Bepresentatives  be  requested,  to  advocate 
and  vote  for  a  bill  to  provide  for  the  final  settlement  and  payment  of 
the  half-pay  for  life  wnich  was  promised  by  the  continental  Congress, 
to  the  officers  of  the  revolutionary  army,  who  should  serve  to  the  end 
of  the  war  or  until  the  time  of  their  reduction,  deducting  the  value 
of  commutation  certificates  issued  in  their  names,  and  that  the  amount 
found  due  be  paid  to  the  officers,  if  alive,  and  if  dead,  to  his  widow- 
»nd  children  equally,  and  if  none,  to  the  next  of  kin  of  such  deceased 
officer ;  and,  also,  that  suitable  provision  be  made  for  the  widows  and 
Aildren  of  those  officers  who  were  killed  in  battle,  or  died  in  the 
Knrioe ;  and  that  such  bill  conform  to  the  principles  contained  in  the 


2  HALF-PAY  FOR  LIFE  TO  OFFICERS  OF  THE  REYOLUTIOir. 

resolutions  of  October  21,  1T80,  July  T,  1T81,  and  5th  March,  1185, 
and  we  respectfully  aok  the  adoption  of  this  principle  and  the  passage 
of  the  bill  by  Congress,  as  due  by  every  consideration  of  good  faith, 
honor  and  justice,  to  those  brave  men  who  fought  our  battles  and  shed 
their  blood  in  defence  of  our  country's  rights  and  independence. 

Reaclved,  That  his  excellency  the  governor  cause  these  reaolutions 
to  be  transmitted  to  the  President  of  the  Senate  and  the  Speaker  of 
the  House  of  Bepresentatives  of  the  United  States,  for  the  considera- 
tion of  those  bodies,  respectively,  and  to  each  of  the  senators  and 
representatives  in  Congress  from  this  State. 

In  assembly,  March  8^  1868.     Were  duly  passed. 

By  order,  &c.,  D.  WILSON,  Clerk. 

In  the  senate,  March  13, 1858.     Were  duly  passed. 

By  order,  &c.,  8.  P.  ALLEN,  Clerk. 


35thOokgkh88,  )    HOUSE  OF  REPRESENTATIVES.    {  Mm.  Doc. 
IstSeaaion.     $  }  No.  112. 


QUALITY  OF  MUSKETS  FURNISHED  BY  THE  GOVERN- 
MENT TO  THE  STATE  OF  NEW  YORK. 


RESOLUTIOxNS 

Of 

THE  LEGISLATURE  OF  THE  STATE  OF  NEW  YORK, 


ASKINQ 


Thai  the  militia  of  the  States  may  he  furnished  with  arms  and  equip- 
ments of  the  most  approved  models y  dc. 


April  6, 1858.— Referred  to  the  Committtee  on  Military  Afiairi. 


Statb  op  Nbw  York. — In  Senate,  March  5,  1858. 

Whereas^  it  appears  from  the  report  of  the  commissary  general  and 
other  officers,  that  the  muskets  furnished  by  the  federal  government 
to  the  military  forces  of  this  State  are  of  an  old  pattern,  and  unser- 
Ticeable  quality,  and  that  the  issue  of  such  arms  continues,  notwith- 
standing the  remonstrances  of  this  State,  and  the  fact  that  there  are 
arms  of  the  latest  and  most  approved  models  in  the  United  States 
arsenals ;  and  whereas  this  State  has,  with  great  care  and  attention, 
improved  her  military  system,  and  holds  in  readiness  to  serve  the  re- 
public a  large  and  reliable  force,  disciplined  and  equipped  according 
to  act  of  Congress ;  therefore  be  it 

Besolvedy  {if  the  assembly  concur,)  That  our  senators  in  Congress 
be  instructed,  and  our  representatives  requested,  to  urge  the  passage 
of  a  law  which  shall  grant  to  the  militia  of  the  States  arms  and  equip- 
ments of  the  greatest  efficiency,  and  which  shall  greatly  increase  the 
quantity  of  arms  issued  ;  and  also  the  passage  of  a  law  to  improve  the 
organization  and  discipline  of  the  militia  of  the  States. 

And  be  it  further  resolved ,  That  the  governor  be  requested  to  trans- 
mit a  copy  of  the  preamble  and  resolution  to  each  of  our  senators  and 
representatives  in  Congress. 

The  above  resolutions  were  duly  passed. 

By  order  of  the  senate, 

8.  P.  ALLEN,  Clerk. 

In  Assbmblt,  March  8,  1858. 

The  above  resolutions  were  duly  passed. 

By  order  of  the  assembly, 

D.  WILSON,  (7Zcr*. 


35th  Conqbess,  )  HOUSE  OF  REPRESENTATIVES.    J  Mis.  Doc. 
lat  Session.     S  )   No.  113. 


PORTS  OF  JERSEY  CITY  AND  CAMDEN. 


RESOLUTIONS 

or  THB 

LEGISLATURE  OF  THE  STATE  OF  NEW  JERSEY, 


ASKING   rOR 


A  restoration  to  the  State  of  the  ports  of  Jersey  City  and  Camden j  dtc. 


April  6, 1858. — Referred  to  the  Committee  on  Commerce. 


Whereas,  New  Jersey  does  not  receive  credit  for  the  amount  of 
oommerce  to  which  she  is  entitled,  and  suffers  much  inconvenience 
from  the  fact  that  ports  in  the  State  are  attached  to  the  revenue  dis- 
tricts of  New  York  and  Philadelphia ;  and  whereas  her  citizens  en- 
gaged in  the  coasting  trade  are  subjected  to  great  loss  of  time  and 
expense,  from  the  want  of  a  sufficient  number  of  ports  of  entrj^  as 
well  as  by  reason  of  the  onerous  laws  existing  in  relation  to  the  said 
coasting  trade  :  therefore — 

\.  Beit  resolved  by  the  senate  and  general  assembly  of  the  State  of 
New  Jersey y  That  our  senators  and  representatives  in  Congress  be  re- 
quested to  urge  the  passage  of  a  law  restoring  to  New  Jersey  the 
ports  of  Jersey  City  and  Camden,  and,  if  necessary,  to  make  them 
ports  of  entry  ;  also  to  establish  ports  of  entry  at  Tom's  River  and 
Atlantic  City,  and  to  use  their  endeavors  to  affect  such  modification 
of  the  laws  governing  the  coasting  trade  as  will  remove  the  burdens 
and  exactions  now  imposed  on  the  owners  and  masters  of  vessels. 

2.  And  be  it  resclvedy  That  the  governor  be  requested  to  forward^  a 
copy  of  the  resolutions  to  each  of  our  senators  and  representatives  in 
Congress. 

Approved  March  17,  1858. 


Statb  op  New  Jersey  : 

I,  Thomas  S.  Allison,  secretary  of  state  of  the  State  of  New  Jersey, 
io  hereby  certify  that  the  foregoing  is  a  true  copy  of  a  preamble  and 
JGint  resolutions  passed  by  the  legislature  of  this  State,  and  approved 


2  PORTS  OF  JERSEY  CLTY  AND   CAMDEN. 

March  17,  1868,  as  taken  from  and  compared  with  the  origioal  now 
on  file  in  my  office. 

In  testimony  whereof^  I  have  hereunto  set  my  hand  and  affixed  my 
r^  ^  -i  official  seal,  at  Trenton,  in  said  State,  this  2d  day  of  April. 
L^-  ®--l  A.  U.  1858. 

THOMAS  S.  ALLISON, 
Secretary  of  State. 


SSxHOoHQBBaB,  )  HOUSE  OF  BEPBESENTATIYES.    (Mib.Doc. 
Igt  Sesuon.     ]  (  ^o.  lU. 


ADDITIONAL    LAND  DISTRICTS  IN   WASmNGTON 
TERRITORY. 


RESOLUTION 

or  TBB 

LEGISLATURE  OF  THE  TERRITORY  OF  WASHINGTON, 

ASKUrO  FOR 

The  creation  of  three  additiondl  land  districts  in  that  Territory. 


Aran.  7, 1858.— Referred  to  the  Committee  on  Poblic  Landi. 


RESOLUTION. 


Whereas  the  settlers  in  many  parts  of  this  Territory  reside  so  dis- 
tant from  the  land  office,  now  located  at  Oljmpia,  to  which,  in  case  of 
conflict  of  bonndaries,  thej,  with  their  witnesses,  are  compelled  to 
oome  bj  law,  thereby  subjecting  them  to  great  inconvenience,  and  an 
expense,  in  many  cases,  amounting  to  more  than  the  actual  value  of 
the  land :  Therefore— 

Be  ii  resolved  by  the  legislative  assembly  of  the  Territory  of  Washr 
vugtonj  That  our  delegate  in  Congress  be,  and  he  is  hereby,  instructed 
to  exert  his  influence  to  procure  the  passage  of  an  act  creating  three 
additional  land  districts,  one  of  which  to  be  called  the  ^^  Columbia 
Biver  Land  District/'  to  be  bounded  as  described  by  the  resolution  of 
the  legislative  assembly  of  the  Territory  of  Washington  passed 
December  22,  1855,  and  to  establish  the  land  office  of  said  district  at 
Vancouver,  Clark  county. 

Passed  house  of  representatives  February  2,  1868. 

J,  8.  M.  VANCLEVE, 
Speaker  of  Hotise  of  Bepresentatives. 

Passed  oouncil  February  2, 1868. 

C.  C.  PAGETT, 


A  true  copy.    Attest : 

[seal.]  0.  H.  MASON, 


President  of  Oouncil. 

0.  H.  MASON, 
Secretary  of  Territory. 


85th  Congbbss,  )   HOUSE  OF  REPRESENTATIVES.    J  Mrs.  Doc. 
let  Session.     S  i  No.  115- 


ENROLLING  CLERKS  FOR  THE  LEGISLATIVE  ASSEMBLY 
OF  WASHINGTON  TERRITORY. 


RESOLUTION 


LEGISLATURE  OF  THE  TERRITORY  OF  WASHINGTON, 


ASKING  FOK 


The  creation  of  the  office/or  enrolling  clerk/or  each  branch  of  the  legis- 
lative  assembly  of  that  Territory. 


April  ?» 1858w«>Referred  to  the  Committee  on  the  Territoriefl. 


RESOLUTION  relative  to  enroHiog  clerks  for  the  legislative  asaemblj. 

Besdved  by  the  legislative  assembly  of  the  Territory  of  Washington 
That  our  delegate  in  Congress  be,  and  he  is  hereby,  instructed  to 
exert  his  influence  to  procure  the  passage  of  an  act  to  create  the  ofBce 
of  enrolling  clerk  for  each  house  of  the  legislative  assembly,  said  office 
being  absolutely  necessary  for  the  proper  despatch  of  business,  and 
that  Henry  R.  Croskie  be  allowed  pay  for  acting  in  said  capacity  du- 
ring the  present  session  of  the  legislative  assembly. 

Passed  the  house  of  representatives  February  4,  1858. 


Speaker  of  the  House  of  Bepresentaiives. 

Passed  the  council  February  4,  1858. 

C.  C.  PAGETT, 
President  of  the  Council. 

A  true  copy.     Attest : 

[seal.]  C.  H.  mason. 

Secretary  of  Territory. 


OT  CoKaBBss, )   HOUSE  OF  REPRESENTATIVES.   J  Mis.  Doc. 
IttSanon.     \  I  No.  116. 


.ATE  INDIAN  WAR  IN  THE  TERRITORY  OF  WASHINGTON. 


RESOLUTIONS 

OF  TBB 

LEGISLATURE  OF  THE  TERRITORY  OF  WASHINGTON, 


KBLATITB  TO 


Tie  reports  made  by  Oenercd  Wool  concerning  the  late  Indian  toar  in 

tJiot  Territory. 


ApEiL  7, 1858.— Ordered  to  be  printed. 


DINT  RESOLUTIONS  relative  to  the  falie  reportv  made  b^  General  Wool  concerning  the 
late  Indian  war  in  Washington  Territory. 

Whereas,  during  the  late  Indian  war  in  this  Territory,  ^^  General 
Vool  and  others"  falsely  and  maliciously  slandered  the  citizens  and 
olnnteer  forces  of  this  Territory,  and  utterly  failed  to  give  the  citi- 
ens  of  this  Territory  adequate  protection  by  the  regular  forces  under 
is  control ;  and 

Whereas  the  late  legislative  assembly  failed  to  mature  resolutions 
ondemnatory  of  the  strange  and  unnatural  course  pursued  in' the  late 
ndian  war  by  General  Wool  and  Colonel  Wright,  and  also  failed  to 
•ass  resolutions  commendatory  of  the  late  volunteer  organization  of 
ATashington  Territory  :  Therefore — 

Be  it  reeclvedy  That  while  we  most  unqualifiedly  condemn  the  course 
mrsued  by  General  Wool  and  Colonel  Wright  in  the  late  Indian  war, 
re  respect  and  admire  the  gallant  conduct  of  the  junior  officers  of 
•he  regular  army  engaged  therein. 

Beaolvedy  That  the  people  of  this  Territory  are  mainly  indebted  to 
^e  courage,  gallantry^  and  discipline  of  the  late  volunteer  organiza- 
tion for  the  subjugation  of  the  hostile  Indians  west  of  the  Cascade 
mouD tains,  and  for  the  restoration  of  ^eace  to  our  settlements  ;  and 
V)  the  volunteer  organization  of  Washington  Territory  are  the  people 
^aainly  indebted  for  the  general  peace  that  now  prevails. 

Resolved y  I'hat  the  patriotism  evinced  and  tne  promptness  shown 
V  men  of   industry,  intelligence,  honesty,  and  probity,  enrolling 

themselves  in  the  service  of  the  Territory  at  the  call  of  the  executive ; 
fte  hardships  they  encountered,  the  fatiguing  scouts  they  Qndxn^^^ 
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the  forts  thej  erected,  the  roads  and  trails  they  opened  into  the  ene- 
my's country,  and  the  victories  they  achieved,  often  over  superior 
numbers^  justly  entitle  them — officers,  non-commissioned  officers,  and 
privates— to  the  unfeigned  and  heartfelt  thanks  of  this  legislature  and 
the  lasting  gratitude  of  the  people  of  this  Territory. 

Beadvedj  That  it  is  with  pleasure  we  acknowledge  the  zeal  and 
efficiency  displayed  by  Governor  Stevens  in  his  management  of  the 
war,  and  that  to  the  prompt  and  faithful  discharge  of  his  duty,  and 
for  his  unceasing  labors  and  untiring  energy,  are  the  people  of  the 
Territory  largely  indebted  for  the  tranquillity  that  now  prevaiU ; 
that  the  war  was  conducted  not  only  with  vigor,  but  with  economy 
and  good  judgment,  and  that  to  him  and  the  heads  of  departments, 
and  his  efficient  subordinate  officers  generally,  we  tender  our  thanks, 
and  those  of  the  people  whom  we  represent. 

Resolved,  That  while  condemning  in  the  strongest  terms  the  imbe- 
cile and  miserable  counsels  of  General  Wool,  which  have  prevailed, 
and  which  have  given  direction  to  the  course  pursued  since  the  com- 
mencement of  the  war  east  of  the  Cascade  mountains  by  the  regular 
army,  and  thouerh  we  honor  him  for  his  former  valuable  services  to 
our  common  country,  we  pity  the  man,  and  allow  his  foul  slanders  to 
fall  with  contempt  at  our  feet,  and  appeal  with  confidence  to  our  kin- 
dred and  fellow-countrymen  of  the  United  States,  with  the  firm 
reliance  of  receiving  justice  at  their  hands,  though  it  has  been  long 
delayed. 

Passed  the  house  of  representatives  January  23,  1868. 

J.  S.  M.  VANCLEVE, 
Speaker  of  the  House  of  Bepresentaiives, 

Passed  the  council  January  16,  1858. 

C.  C.  PAGETT, 

President  of  the  CouncU. 
A  true  copy.     Attest : 
[seal.]  C,  H.  mason. 

Secretary  of  Territory* 


36ra  C0KQBHB8,  )    HOUSE  OF  REPRESENTATIVES.    (  Mis.  Doc. 
W  Session.     J  )  No  117. 


BETTER  PRESERVATION    OF  LIFE   AND  PROPERTY  ON 
THE  NEW  JERSEY  COAST. 


JOINT    RESOLUTIONS 


LEGISLATURE  OF  THE  STATE  OF  NEW  JERSEY, 

lOB    TBI  • 

Better  preservation  of  life  and  property  ^  and  the  more  effective  working 
of  the  government  apparatus  on  the  New  Jersey  coast. 


Apeil  7, 1858.— Referred  to  the  Committee  of  Wajs  and  Means. 


STATE  OF  NEW  JERSEY, 


JOINT  RESOLUTIONS  for  the  better  preserfation  of  life  and  property,  and  the  more 
effecti?e  working  of  the  goTernment  apparatus  on  the  New  Jersey  coast 

Whereas  the  close  proximity  of  the  New  Jersey  coast  to  the 
entrance  to  New  York  harbor  renders  it  necessary  for  vessels  bound 
from  the  east  and  south  to  pass  said  coast,  and  the  peculiar  formation 
of  said  coast,  running  from  Barnegat  Inlet  south,  in  a  southwesterly 
direction,  with  bars  and  shoals,  making  it  probably  the  most  dangerous 
coast  along  the  Atlantic  ;  and  whereas,  with  our  increasing  maritime 
business,  both  as  regards  commerce  and  emigration,  there  necessarily 
must  be,  and  is,  an  increase  of  disasters  by  shipwreck  on  our  coast, 
without  a  corresponding  increase  of  the  means  requisite  for  saving  life 
and  property ;  and  whereas  not  more  than  about  one  vessel  in  twenty 
stranded  on  our  shores  properly  belongs  to  New  Jersey,  while  all  the 
large  class  of  vessels  carrying  passengers  are  from  other  States  and 
other  nations,  whose  dead  the  State  of  New  Jersey  are  obliged  to  bury, 
at  no  inconsiderable  expense,  making  it  burdensome  and  oppressive, 
and  affording  the  State,  we  believe^  just  cause  for  complaint^  and 
demanding  a  remedy :  Therefore — 

1.  Be  it  resolved  by  the  senate  and  general  assembly  of  the  State  of 
^ew  Jersey,  That  our  senators  and  representatives  in  Congress  be 
tcspectfuUy  requested  to  use  their  influence  for  and  urge  the  passage 
of  a  bill  making  such  appropriations  for  the  better  preservation  of  life 
4ad  property,  and  for  decaying  the  expenses  incurred  in  burying  the 
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dead^  not  citizens  of  this  State,  cast  upon  our  shores  by  shipwreck,  as 
-will  be  more  commensurate  with  the  demand,  as  follows : 

1.  For  defraying  the  expenses  incurred  in  burying  the  dead  cast 
upon  the  New  Jersey  coast  by  shipwreck,  not  citizens  of  this  State, 
estimated  at  three  thousand  dollars. 

2.  Pay  of  two  superintendents,  at  fifteen  hundred  dollars  per  annum, 
three  thousand  dollars. 

3.  Pay  of  station-house  keepers,  (twenty-eight  in  number,)  to  reside 
in  the  station-house,  each  two  hundred  dollars,  five  thousand  six 
hundred  dollars. 

4.  Pay  of  boat's  crew  (seven  in  number)  at  every  alternate  station- 
house,  (fourteen  stations,)  subject  to  the  call  of  the  keeper,  only  when 
required,  at  two  dollars  per  day,  when  in  actual  service,  say  thirty 
days  in  the  year,  five  thousand  eight  hundred  and  eighty  dollars. 

5.  Building  four  station-houses  between  Squam  and  Little  Egg 
harbor,  capable  of  holding  three  hundred  persons,  at  one  thousand 
dollars  each,  four  thousand  dollars. 

6.  for  fitting  up  all  the  old  station-houses  in  a  tenantabie  condition 
for  the  residence  of  the  keepers,  say  three  hundred  dollars  each,  seven 
thousand  four  hundred  dollars. 

7.  For  a  good  stove,  cooking  apparatus,  water  tank,  &c.,  at  each 
station-house,  one  thousand  two  hundred  and  sixty  dollars. 

8.  For  two  barrels  hard  bread,  and  one  each  of  pork  and  beef,  to  he 
placed  at  every  alternate  station-house,  one  thousand  and  eisht  dollars. 

9.  For  a  new  wooden  boat,  to  be  placed  at  each  station-house,  four 
thousand  two  hundred  dollars. 

10.  For  replenishing  apparatus,  for  erection  of  signal  poles,  &c.,at 
every  station ;  for  erection  of  pointers  at  intermediate  places  between 
the  stations,  directing  the  lost  mariner  to  the  nearest  place  where 
shelter  and  relief  can  be  had  ;  for  three  six-pounds  guns,  to  be  placed 
at  every  alternate  station-house,  to  be  used  as  signals  to  call  aid  from 
the  main,  and  also  to  warn  vessels  in  port  and  at  sea  of  an  approach- 
ing storm,  say  three  thousand  seven  hundred  dollars. 

11.  To  encourage  and  reward  the  heroic  eflForts  of  those  who 
jeopard  their  lives  to  save  the  lives  and  property  of  the  shipwrecked, 
to  be  paid  at  the  discretion  of  the  Secretary  of  the  Treasury  of  the 
United  States,  say  one  thousand  dollars. 

12.  For  constructing  an  electro-magnetic  telegraph  line  from  the 
present  terminus  of  the  Sandy  Hook  telegraph,  at  Squam  village,  along 
the  coast  to  Cape  May,  by  which  the  east  and  northeast  storms  (which 
generally  commence  south  and  work  north)  may  be  anticipated,  and 
information  received  at  the  difierent  stations  from  twelve  to  thirty-siic 
hours  in  advance  of  their  arrival,  allowing  time  to  call  the  crews  from 
the  main,  and  have  the  apparatus  in  a  state  of  readiness  for  an 
emergency,  estimated  at  fiiteen  thousand  dollars. 

13.  To  authorize  Lieutenant  M.  F.  Maury,  of  the  National 
Observatory  and  H>drographical  Office,  at  Washington,  to  receive 
telegraphic  weather  reports  from  such  points  as  he  may  deem  most 
advantageous,  and  to  transmit  to  the  New  Jersey  coast  necessary 
intelligence  of  approaching  storms  in  order  that  the  whole  apparatus 
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for  saving  life  and  property   may  be  worked  adyantageously  and 
effectually. 

14.  For  supplying  copies  of  Lieutenant  Maury's  '^Chart  and  Sailing 
Directions  from  Sea  to  Sandy  Hook"  to  vessels  on  receiving  their 
clearance  from  ports  of  the  United  States,  through  the  collectors  of 
said  ports,  or  such  medium  ao  the  Secretary  of  the  Treasury  may  deem 
best,  estimated  at . 

2.  And  be  it  resolved^  That  his  excellency  the  governor  of  this  State 
be,  and  he  is  hereby,  respectfully  requested  to  transmit  to  each  of  our 
senators  and  representatives  in  Congress  a  copy  of  the  above  resolutions 
and  preamble. 

3.  And  be  U  resolved,  That  the  governor  of  this  State  be  ftirther 
rqaested  to  transmit  a  copy  ot  the  above  resolutions  and  preamble  to 
the  governors,  respectively,  of  the  States  of  Maine,  New  Hampshire, 
Rhode  Island,  Massachusetts,  Connecticut,  New  York,  Delaware, 
Maryland,  Virginia,  South  Carolina,  North  Carolina,  Georgia,  and 
other  States  interested,  requesting  them  to  present  the  matter  before 
their  respective  legislatures. 

Approved  March  18, 1858. 

State  op  New  Jersey: 

I,  Thomas  S.  Allison,  secretary  of  state  of  the  State  of  New  Jersey^ 
do  hereby  certify  that  the  foregoing  is  a  true  copy  of  a  preamble  and 
joint  resolutions  passed  by  the  legislature  of  this  State,  and  approved 
March  18,  1858,  as  taken  from  and  compared  with  the  original  now 
on  file  in  my  office. 

In  testimony  whereof,  I  have  hereunto  set  my  hand  and  affixed  my 
Fj^  1  official  seal,  at  Trenton,  in  said  State,  this  second  day  of  April, 
'■ '   'J  A.  D.  one  thousand  eight  hundred  and  fifty-eight. 

THOMAS  S.  ALLISON, 

Secretary  of  StcUe. 


ExBCTJTiTB  Department  of  New  Jebset, 

Trenton,  New  Jersey,  April  2,  1858. 

I  have  the  honor  to  transmit  herewith  a  copy  of  joint  resolutions 
passed  by  the  legislature  of  this  State,  agreeably  to  the  requirements 
of  said  resolutions. 

Most  respectfully,  your  obedient  servant, 

WM.  A.  NEWELL, 
Governor  of  New  Jersey. 
Hon.  Gborgb  R.  Bobbins. 


;5Tn  Congress,  )  HOUSE  OF. REPRESENTATIVES.  5  Mb  Doc. 
Ist  Session,     i  {  No.  118. 


LANDS  FOR  AGRICULTURAL  COLLEGES. 


RESOLUTIONS 

OF 

THE  LEGISLATURE  OF  THE  STATE  OF  NEW  JERSEY, 

ASKING   rOR 

A  donation  of  piiblic  lands /or  agHcuUural  coUeges. 


April  7,  1858. — Referred  to  the  Committee  on  Public  Lands. 


STATE  OF  NEW  JERSEY. 

JOINT  RESOLUTIONS  relative  to  obUining  from  the  Uaited  SUtes  a  donation  of  public 
Itnds  for  the  founding  and  maintaining  of  an  agricultural  college  in  the  State  of  New 
Jeraey. 

1.  Be  it  resolved  by  the  senate  and  general  assembly  of  the  State  of 
Jfew  Jersey,  That  the  senators  and  representatives  in  Congress  of  this 
State  be,  and  they  are  hereby,  requested  to  use  their  best  exertions  to 
obtain  from  the  general  government  a  donation  of  public  lands  to  this 
State,  in  common  with  the  other  States  of  the  Union^  for  the  founding 
and  maintaining,  in  each  of  the  several  States,  of  an  agricultural  col- 
lege for  the  promotion  of  the  science  and  practice  of  agriculture ;  and, 
for  that  purpose,  to  favor  any  proper  bill  which  is  now  depending,  or 
^hich  shall  hereafter  be  presented,  before  the  two  houses  of  Congress, 
the  object  of  which  may  oe  to  secure  such  donation. 

2.  And  be  it  resolved.  That  the  governor  of  this  State  be,  and  he  is 
Weby,  requested  to  transmit  a  copy  of  these  resolutions  to  each  of 
our  senators  and  representatives  in  Congress. 

Approved  March  18, 1868. 

State  op  Nbw  Jebset  : 

I,  Thomas  S.  Allison,  secretary  of  state  of  the  State  of  New  Jersey, 
io  hereby  certify  that  the  foregoing  is  a  true  copy  of  joint  resolutions 
fttsed  by  the  legislature  of  this  State,  and  approved  March  18, 1868, 

taken  from  and  compared  with  the  original  now  on  file  in  my 
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In  testimony  whereof^  I  have  hereunto  set  my  hand  and  affixed  my 
official  seal,  at  Trenton,  in  said  State,  this  second  day  of 
[l.  s.]    April,  anno  Uomini  one  thousand  eight  hundred  and  fiilj- 
eight. 

THOMAS  S.  ALLISON, 
Secretary  of  State, 


Executive  Department  of  New  Jersey, 
Trenton,  N.  J.,  April  2,  1858. 
I  have  the  honor  to  transmit  herewith  a  copy  of  joint  resolutions 
passed  by  the  legislature  of  this  State,  agreeably  to  the  requirements 
of  said  resolutions. 

Most  respectfully,  your  obedient  servant, 

WM.  A.  NEWELL, 

Governor  of  New  Jersey. 
Hon.  George  B.  Robbinb.. 


35th  Gonobess,  )    HOUSE  OF  BEPBESENTATI7ES.    (  Mis.  Doc. 
Id  Session.     \  I  No.  119. 


WHATCOM— PORT  OF  DELIVERY. 


RESOLUTION 

OP  THE 

TERRITORY  OF  WASHINGTON, 

ASKING. 

That  Whatcom^  in  that  Territory,  may  be  made  a  port  of  delivery. 


Apbil  7, 185&— Referred  to  the  Committee  on  Commerce. 


RESOLUTION  for  the  establishment  of  a  port  of  delivery  at  Whatcom. 

Resolved  by  the  council^  the  house  concurring,  That  our  delegate  in 
CoDgress  be,  and  he  is  hereby,  instructed  to  use  his  influence  with  the 
Congress  of  the  United  States  to  procure  the  passage  of  a  law  to  estab- 
lish a  port  of  delivery  at  Whatcom,  in  Washington  Territory,  and  to 
provide  a  surveyor  and  inspector  of  customs  for  said  port. 

Passed  house  of  representatives  January  20,  1858. 

J.  8.  M.  VANCLEVE, 
Speaker  of  House  of  Bepresentatives. 

assed  council  January  19,  1858. 

C.  C-  PAGETT, 

President  of  the  Council. 

[seal.]    a  true  copy.     Attest : 

C.  H.  MASON, 
Secretary  of  Territory. 


36th  Congress,  )   HOUSE  OF  REPRESENTATIVES.   (  Mk.  Doo. 
1st  Session.     K  I  No  120. 


PENITENTIARY  IN  KANSAS. 


MEMORIAL 


OP  THB 


GENERAL  ASSEMBLY  OF  THE  TERRITORY  OF  KANSAS, 

xmsQ  AM 

AppropricUum  of  money  for  the  erection  of  a  peniientiary. 


April  13, 1858.— Referred  to  the  Committee  on  the  Territories. 


MEMORIAL  TO  CONGRESS  for  an  appropriation  to  baild  a  penitentiary  in  the  Territory 

or  Kansas. 

To  the  honorable  the  Senate  and  House  of  Bepresentatives  of  the  United 

States: 

The  memorial  of  the  legislative  assembly  of  the  Territory  of  Kansas^ 
tespectfully  represents :  That  an  act  has  passed  this  body  and  was 
approved  February,  1858,  entitled  **  An  act  to  locate  the  penitentiary," 
a  copy  of  which  is  herewith  transmitted  to  your  honorable  body. 

That  there  are  at  present  no  efficient  county  jails  in  the  Territory, 
from  the  fact  that  it  has  been  impossible  to  impose  sufficient  taxes 
upon  the  people  to  build  the  same,  as  but  little  property  in  Kansas  is^ 
at  the  present  time,  subject  to  taxation  for  general  purposes,  owing  to 
delay  in  the  land  department  in  opening  the  public  domain  to  pre- 
emption, consequently  a  territorial  penitentiary  is  indispensable  to  the 
Becurity  of  life,  property,  and  public  morals,  while  we,  as  a  people, 
bare  no  means  of  furnishing  a  revenue  adequate  to  such  work. 

That  your  memorialists  are  apprehensive  that  there  are  an  unusual 
number  in  their  community  who  need  to  feel  the  firm  fingers  of  the 
law  to  restrain  them  from  the  commission  of  crimes,  and  that  lawa 
are  inoperative  without  a  penalty,  otherwise  than  by  fine  for  the  higher 
crimes :  Therefore,  believing  it  to  be  consistent  with  section  thirty- 
three  of  the  organic  act  of  this  Territory — 
Your  memorialists  would  respectfully  recommend  to  your  honorable 
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body  the  appropriation  of  sach  sums  of  money,  not  less  than  onehnn' 
dred  thousand  dollars,  as  you  may  deem  necessary  for  the  purpose  ol 
erecting  a  penitentiary,  in  accordance  with  the  act  here  appended* 

G.  W.  DEITZLER, 
Speaker  of  House  of  BepresentcUxves, 
C.  W.  BABCOCK, 

Freaident  of  the  Council, 


AN  ACT  tntitled  «  An  act  locating  the  penitenUaiy." 

Be  it  enacted  by  the  governor  and  legidative  OMembly  of  the  Territory 

of  Kansas  as  follows : 

Sbction  1.  The  penitentiary  of  the  Territory  of  Kansas  shall  k, 
and  is  hereby,  located  at  Delaware  city,  in  the  county  of  Leavenworth. 

Seo.  2.  As  soon  as  the  necessary  appropriations  for  the  erection 
thereof  are  made,  the  commissioners,  hereinafter  provided  for,  shall 
proceed  immediately  to  procure  a  site,  and  to  erect  the  necessary 
buildings. 

Sec.  3.  The  legislature  shall  elect,  by  ioint  ballot,  at  the  present 
session,  three  commissioners,  who  shall  be  styled  the  Penitentiary 
Commissioners — one  for  three  years,  one  for  two  years,  and  one  for 
one  year ;  and  the  legislative  assembly  shall,  each  year  thereafter, 
elect  one  commissioner,  who  shall  hold  his  office  for  three  years,  and 
until  his  successor  is  elected  and  qualified,  whose  duties  shall  bepre- 
scribed  by  law. 

Sec.  4.  An  act  entitled  '^  An  act  to  locate  the  penitentiary,''  ap- 
proved February  17,  1857,  is  hereby  repealed. 

This  act  to  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  February  9,  1858. 


iin  CosGRBas,  )  HOUSE  OP  REPRESENTATIVES.   $  Mm.  Doc. 
Ise  Session.    K  }  No.  121. 


ILLIAM  W.  HUBBELL'S  IMPROVEMENT  IN  EXPLOSIVE 

SHELLS. 


CERTAIN    PAPERS 

R£IATIVO  TO 

II.  W.  HUBBEWS  IMPROVEMENT  IN  EXPLOSIVE 

SHELLS. 


.PBu.  17,  1858. — Referred  to  the  Committee  on  Kaval  Affairs  and  ordered  to  be  printed. 


qxyrt  submUted  to  the  Committee  on  Naval  Affairs  by  Mr.  Florence^ 
to  whom  was  re/erred  the  petition  and  papers  of  W.  W.  Hvbhell  by 
thp  said  committee. 

The  petition  of  Wm.  W.  Hubbell,  of  Philadelphia,  for  compen- 
.tion,  with  a  copy  of  his  patent  for  *' improvement  in  eccentric 
Lplosive  shells''  annexed  thereto,  has  been  duly  considered,  and 
iports  from  the  Navy  Department  obtained. 

The  first  report,  dated  February  20,  1858,  including  one  from 
aptain  Dahlgren,  dated  April  2,  1856,  received  from  the  Bureau  of 
rdnance  and  Hydrography,  being  not  fully  responsive  to  the  petition 
ad  patent,  further  information  was  requested,  by  letters  of  March  11 
Dd  16,  1858,  addressed  to  the  Hon.  Isaac  Toucey,  Secretary  of  the 
[avy,  copies  of  which  are  annexed  and,  excepting  as  to  the  number 
f  patent  shells  in  the  service,  the  information  has  been  furnished 
Old  is  appended  hereto.  The  clerical  force  is  not  sufficient  at  present 
K)a5certain  the  number  that  has  been  made  and  the  number  on  hand, 
18  contained  in  the  3d  and  4th  questions  in  the  letter  of  March  16th. 

The  drawings  of  these  shells  in  the  service  are  annexed,  marked 
"12-pounder  shrapnel,"  **24-pounder  shrapnel,"  and  ^*  8-inch  shell;" 
"approved  October  28,  1846."  ^ 

The  identical  patented  invention  of  Mr.  Hubbell,  as  shown  by  these 
Swings,  and  the  accompanying  reports  from  the  bureau,  dated, 
'^pectively,  March  17  and  April  2,  1858,  is  used  for  8-inch  guns,  and 
S)r  shrapnel  shells  at  the  present  time  in  both  12  and  24-pounders. 

These  drawings  correspond  with  the  drawings,  specifications,  and 
'aim  of  the  patent  in  every  particular.  The  claim  being  in  the  words  of 
lie  patent,  tor  'Hhe  combination  of  the  head  or  segment  of  the  solid 
phere  with  flat  base  uniformly  around  the  fuze  hole,  with  the  segment  of 
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the  hollow  part^  forming  a  ftpherical  shell  with  flat  based  head,  and 
externally  smooth,  as  described ;"  and  they  are  used  as  required  by  the 
patent — that  is,  with  ^^  metallic  fuzes." 

The  report  of  the  officer  of  ordnance  at  the  navy  yard,  dated  April 
2,  1856,  has  been  fully  considered.  He  says  that,  in  his  opinion,  he 
does  not  profess  to  have  reference  to  the  patent  law.  He  appears  to 
misapprehend  the  scope  of  Mr.  Hubbell's  invention  and  his  ^tent, 
and  not  to  be  aware  of  the  records  in  the  department  authorizing  itB 
preparation  in  1842.  The  patent  is  not  simply  for  a  reinforce  irre- 
spective of  other  elements. 

His  patent  is  for  the  combined  elements  of  a  '^  smooth  spherical 
external  surface,  free  from  lugs,"  a  solid  or  flat  reinforce  around  the 
ftize,  the  fuze  being  a  "metallic  one,"  with  the  body  of  the  shell 
behind  the  reinforce,  of  uniform  thickness,  constituting  a  shell  adapted 
to  fire  from  shell-guns. 

The  shells  referred  to  by  Captain  Dahlgren  as  being  very  old, 
1766,  &c.,  had  lugs  in  front  on  the  external  surface,  had  no  metal 
fuse,  and  no  reinforce  around  the  fuze.  They  were  reinforced  behind, 
were  weakest  in  front,  had  a  wooden  or  slow  match  fuze,  lighted  by 
hand  and  easily  blown  out  in  exploding  the  shell,  were  designed  and 
adapted  for  mortars,  and  not  for  "  cannon  or  shell  guns,"  and  were 
difierent  both  in  their  combined  elements  and  manner  of  use  from  Mr. 
Hubbell's  invention.  They  were  also  difierent  in  their  combined  ele- 
ments from  the  large  shells  now  used  in  the  new  large  nine  and 
eleven-inch  Dahlgren  shell-guns  of  the  service. 

The  shells  for  these  new  sizes  of  large  guns  for  the  steam  frigates 
have  the  combined  elements  of  "  a  smooth  spherical  external  surface, 
free  from  lugs,"  a  flat  reinforce  opposite  or  concentric  with,  though 
not  around  the  fuze  ;  the  fuze  "  a  metallic  one,"  and  the  body  con- 
nected to  the  reinforce  of  uniform  thickness  ;  and,  although  the  rela- 
tive arrangement  of  the  reinforce  being  opposite  instead  of  around  the 
fuse,  though  both  concentric  with  the  metal  fuse,  strictly  makes  only 
an  indirect  infringement  of  Mr.  Hubbell's  patent ;  yet  all  the  elements 
combined  in  one  shell,  which  were  first  combined  and  used  by  him  to 
fire  from  shell-suns,  are  contained  in  and  constitute  those  large  shells 
for  the  new  shell-suns,  by  which  their  efiect  is  increased  beyond  that 
of  the  Paixhan  shells,  formed  or  adapted  to  and  combined  with  a 
wooden  fuse  that  existed  before  Mr.  Hubbell's  invention. 

Mr.  Alger,  of  whom  the  report  speaks,  does  not  appear  to  hare 
ever  claimed  or  invented,  or  attempted  to  prove  a  right  to  this  inven- 
tion. He  had  no  metallic  fuse,  but,  as  shown  by  the  report  of  the 
Bureau  of  Ordnance  of  April  2,  1858,  simply  invented  "  a  paper-case 
fuse,"  which  was  adopted  in  1846,  not  1843,  and  in  1847  the  '^  metal- 
lic "  fiise  was  adopt ea  in  Mr.  Hubbell's  shell,  which  he  proves  that  he 
had  made  and  examined  and  tried  in  1842  and  1843,  in  pursuance  of  the 
orders  issued  by  the  Board  of  Navy  Commissioners,  August  22,  1842, 
produced  by  the  bureau,  and  that  he  bore  all  the  expense  except  for 
twelve  shells. 

The  patentee,  therefore,  is  entitled  to  the  credit  of  first  combining 
the  elements  in  one  shell,  now  contained  in  those  in  the  service  for 
the  new  large  size  shell-guns  ;  and,  though  indirectly  infringing  his 
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patent,  yet  an  infringement  is  apparent,  as  they  contain,  or  are  made 
np  of  all  the  elements  that  he  was  the  first  to  combine  in  one  shell,  to 
adapt  it  to  be  fired  from  cannon  or  shell-guns  at  high  velocity,  to  pene- 
trate solid  bodies  and  to  explode  with  greater  effect  than  the  Paixhan 
shell.  The  safety  of  and  strain  on  the  gun,  the  accuracy  of  fire,  ex- 
tent of  range,  the  strength,  penetration,  and  effective  power  of  explo- 
sion of  these  shells  all  depend  on  his  combination  of  elements. 

The  evidence  shows  that  no  one  before  Mr.  Hubbell  discovered  that 
a  spherical  shell  adapted  to,  and  used  with,  a  <^ metallic"  fiize 
formed  the  best  projectile  to  fire  from  shell-guns,  and  that  his  experi- 
ment comprised  the  invention  of  no  less  than  nine  forma  of  shells  to 
develop  this  important  truth.  He,  therefore^  is  the  first  and  original 
inventor. 

The  reports  from  the  Bureau  of  Ordnance,  with  drawings,  exhibit 
the  fact,  that  all  the  eight-inch  shells,  and  the  twelve  and  twenty-four 
pounder  shrapnel  shells  in  the  naval  service  at  present,  are  used  with 
metallic  fuzes^  and  are  formed  identically  the  same  as  his  patent,  and 
therefore  direcUy  infringe  it. 

Prior  to  its  adoption,  the  shells  in  the  service  were  formed  with  a 
neck  adapted  to  support  a  conical  wooden  fuze  stock,  being  the  Paix- 
han shell,  which  is  not  now  made. — (See  draft,  **  March  1841,"  an- 
nexed to  report  of  Bureau  of  Ordnance  of  April  2, 1868.) 

Mr.  Hubbell  combined  the  internal  and  external  form  and  arrange- 
ment of  the  metal  of  the  shell  in  such  a  manner  that  a  metallic  fuze 
could  be  most  firmly  supported,  notwithstanding  its  weight ;  and  he 
increased  the  strength  of  the  shell,  increased  the  weight  of  the  front 
part,  making  it  the  heaviest,  including  the  weight  of  the  metallic 
fuze,  and  obtained  the  largest  powder  space  capable  of  being  entirely 
filled  inside  the  shell,  in  proportion  to  its  weight  and  strength  ;  in- 
creased thereby  its  effective  explosive  power  beyond  that  of  the  wooden 
fuze  shell  or  Paixhan  shell,  (as  the  wooden  fuze  must  easily  blow 
out,)  and  he  was  the  first  to  have  it  made,  and  used  it  with  a  metallic 
fuze  for  the  government  as  early  as  1842  and  1843,  at  the  West 
Point  foundry  and  Philadelphia,  in  pursuance  of  the  orders  of  the 
Navy  Commissioners,  dated  22d  August,  1842. 

It  is  now  used  in  the  service  with  metallic  time-fuzes  altogether,,  for 
which  its  great  strength  in  the  small  sizes  of  shells,  and  its  large  inter- 
nal space,  particularly  for  the  twelve  and  twenty-four  pounder  shrap- 
nel shells,  make  it  manifestly  advantageous. 

He  claims  to  ha^e  expended  $5,463  in  constructing  targets  and 
shells,  and  making  experiments;  produces  evidence  of  numerous  ex- 
periments made  by  him,  from  which  it  appears  he  is  also  the  inventor 
of  a  secret  manner  of  exploding  shells  on  concussion,  which  is  now 
officially  ordered  to  be  tried  by  this  government  at  Fort  Mbnroe,  he 
having  first  exhibited  its  effects,  at  his  own  expense^  at  Philadelphia, 
and  lastly  at  the  Washington  navy  yard,  in  1857,  in  consequence  of 
the  doubts  expressed  in  the  report  of  the  officer  of  ordnance  before- 
hand, dated  April  2,  1856. 

Some  of  his  experiments  were  matters  of  public  notoriety  in  news- 
papers ot  the  day  as  early  as  1843.  One  publication  of  his  experi- 
ments at  Sandy  Hook,  duly  proved,  from  the  "New  York  Herald,"  of 
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August  13,  1843,  is  annexed.  Also  an  official  report  of  another,  at 
Philadelphia,  at  his  expense,  and  others  shown  by  the  exhibits  in 
proof. 

Besides  |5,453  expenses,  he  claims  the  sum  of  |10,000  for  the  past 
and  any  future  use  of  his  patented  invention,  making  a  sum  total  of 
115,453. 

As  matter  of  evidence  to  support  this  present  claim  for  the  manner 
of  casting  shells  adapted  to  and  used  with  a  metallic  fuze,  he  prodnoes 
his  original  letters  patent,  duly  granted  by  the  **  United  States  of 
America,"  vesting  in  him  the  exclusive  right  to  the  invention  for 
fourteen  years,  from  the  22d  of  January,  1856,  a  copy  of  which  patent, 
with  his  petition,  is  annexed.  He  also  produces  evidence,  certified 
from  the  Patent  Office,  as  provided  by  law,  of  original  documents, 
consisting  of  specifications  and  drawings,  remaining  of  record,  exhibit- 
ing the  reinforcing  of  the  foremost  part  of  shells,  and  bearing  date 
of  execution,  before  witnesses,  on  December  5, 1840,  and  proved  under 
oath,  which  is  prior  to  the  use  of  the  neck,  in  1841,  with  a  wooden 
fuze  in  the  service.  He,  therefore,  first  began,  and  subsequently  first 
•perfected,  the  principle  now  in  use.  Also,  he  produces  evidence  of 
original  records  from  the  Patent  Office^  executed  under  oath,  respect- 
ively, January  24, 1842,  March  12, 1842,  and  March  9, 1843  ;  thatof 
March  12,  1842,  shows  the  secret  principle  of  exploding  shells  ;  that 
of  March  9, 1843,  shows  the  reinforce  applied  to  spherical  shells,  com- 
plete, with  a  metallic  fuze,  as  secured  by  the  patent.  He  exhibits  a 
certified  copy  in  evidence,  not  annexed  hereto,  as  the  original  remains 
as  a  caveat  on  file  in  the  secret  archives,  inasmuch  as  it  also  contains 
the  secret  manner  of  exploding  shells,  not  yet  publicly  made  known. 
Also,  evidence  of  the  mechanic  who  did  some  of  the  work  on  the  shells 
in  1841,  1842,  and  1843,  with  a  bill  of  patterns  and  shells,  the  same 
as  the  patent  of  date  January  7,  and  February  IT,  1843.  Also,  evi- 
dence of  his  having  the  patented  shells  cast  in  Philadelphia,  and  at 
th«  West  Point  foundry,  for  public  trial,  in  the  autumn  of  1842,  and 
January  and  spring  of  1843,  in  pursuance  of  orders  issued  by  the 
Board  of  Navy  Commissioners,  with  the  consent  of  the  Secretary  of  the 
Navy,  August  22,  1842,  to  Commodore  Wadsworth,  then  inspector  of 
ordnance,  and  also  to  the  Philadelphia  navy  yard.  All  of  which 
original  specifications,  evidence,  and  the  original  order  issued  by  him 
to  the  West  Point  foundry,  proved  in  evidence,  remain  of  record  in 
the  Patent  Office.  Copies  of  these  papers,  (except  the  secret  caveats 
of  March  12,  1842,  and  of  March  9,  1843,)  also,  of  the  orders  issued 
by  the  Navy  Commissioners,  furnished  by  the  department  on  request, 
in  the  report  of  April  2,  1858,  are  hereto  annexed. 

An  official  report  made  by  Lieuteuant  W.  A.  Wurts  of  a  success- 
ful trial,  demonstrating  the  efficiency  of  the  patentee's  invention,  and 
of  his  manner  of  exploding  shells,  the  same  in  form  as  the  patent, 
being  the  6-pounders  testified  to  by  the  mechanic,  Mr.  HoUingsworth, 
«ts  made  January  7,  1843;  the  trial  made  below  the"^  Philadelphia 
navy  yard,  April  27,  1843,  at  his  expense ;  and  original  letters  from 
Commodore  Wadsworth  and  Colonel  Bomford,  ordnance  officers,  to 
him,  both  before-— on  December  5,  1842,  and^  subsequently,  on  May 
14  and  15,  1866 — on  the  subject  of  ^Murther  examinations''  of  bis 
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inyentioQSy  and  of  other  trials,  are  produced,  and  a  copy  of  this  report 
and  these  letters  are  annexed. 

This  invention  was,  therefore,  brought  by  the  patentee  to  the  official 
notice  of  the  government  in  1842,  and ,  under  the  orders  from  the  de- 
partment, and  the  drawings  furnished  by  Mr.  Hubbell,  it  was  ex- 
hibited by  him  and  publicly  made,  at  the  West  Point  foundry,  in  the 
autumn  of  1842  and  January,  1843,  where  the  government  shells 
were  then  cast. 

The  extensive  use  of  the  patentee's  form  of  shell  casting,  with  me- 
tallic time  fuseS;  in  the  service,  has  been  without  his  consent,  while  he 
bad  it  caveated  in  the  Patent  Office,  and  has  been  perfecting  his  im- 
proved manner  of  exploding  the  shells  on  concussion  to  a  higher  de- 
ftee  of  efficiency,  and  also  of  rotating  them  out  of  the  shell-guns  by  a 
patent  sabot,  which  he  has  at  his  own  expense  exhibited,  and  is  now 
Dn  trial  as  a  secret  invention  of  unequalled  effective  power,  partly  at 
government  expense,  as  stated  in  his  petition. 

This  secret  invention  has  no  relation  to  shrapnel  shells,  in  which  his 
patented  invention  is  extensively  used.  It  is  intended  for  a  superior 
effective  power  for  the  new  large  shell-guns  of  the  naval  service  and 
the  fortifications. 

His  necessities  require  the  prompt  payment  of  this  claim  for  the  use 
if  his  present  patent  in  the  smaller  ^ns,  to  clear  him  of  the  expenses 
ftnd  dents  to  which  he  has  been  subjected .  To  this  he  testifies  in  his 
petition,  and  claims  it  as  his  right,  oefore  confiding  a  full  knowledge 
>f  his  other  improvements  to  the  government  use. 

It  would  be  unlawful,  unjust,  and  illiberal  in  the  government  to 
use  bis  patented  invention,  or  his  form  of  casting  the  shell  with  a 
metallic  fuse,  with  any  design  or  fer  any  purpose  in  the  ordnance^ 
Rdthout  remuneration  or  compensation. 

The  true  construction  of  his  patent,  and  the  extent  of  his  invention, 
in  fact,  is  so  comprehensive,  that  it  cannot  be  dispensed  with,  with- 
dut  destroying  the  shells  now  in  the  naval  service,  and  again  resuming 
the  use  of  the  old  Paixhan  shell  of  1841,  with  a  wooden  fuze-stock,  a 
drawing  of  which  is  furnished  by  the  bureau,  marked  ^'  March,  1841," 
ind  which  was  the  kind  in  use  at  the  time  (1842  and  1843)  when  Mr. 
Hubbell  first  made  his  invention  for  the  government. 

He  first  made  the  spherical  shell,  formed  and  adapted  to  and  used 
with  a  metallic  time-fuze,  to  fire  from  shell-guns  ;  ana  the  only  differ- 
ence now  between  his  entire  invention,  including  the  secret  improve- 
ments, and  that  now  used  is,  that  the  naval  shells  explode  only  on 
time,  and  his  secret  new  improvement  possesses  the  superior  power, 
as  shown  by  Lieutenant  Wurts'  report,  of  exploding  on  concussion 
also,  at  any  undetermined  distance  on  entering  a  vessel-of-war  or  pene- 
trable fortification. 

The  unexplained  object  in  the  mind  of  the  officer  at  the  navy  yard, 
for  which  he  uses  the  invention  and  states  as  different  from  that  of 
the  patentee  in  his  large  shell-guns,  does  not  justify  the  use  of  the 
thing  patented.  The  same  newly  combined  elements  secured  by  the 
patent  exist  in  both.  The  mental  object  with  which  a  patented  in- 
rention  is  used,  for  the  same  general  purpose  of  a  war  projectile  fired 
rom  shell-guns,  does  not  justify  or  avoid  infringement. 
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The  combined  internal  and  external  form  of  shell  or  arrangement 
of  metal,  used  with  a  metallic  fiize^  is  the  thing  patented.  He  ifi  the 
first  and  original  inventor  it ;  first  made  it  for  the  government ;  uid 
he  is  entitled  to  all  the  benefits  capable  of  being  derived  from  it,  both 
for  shrapnel  and  the  larger  or  eight-inch  shells.  Its  regular  adoption 
in  1846  and  1847  and  past  and  present  use  in  the  service  are  proof  of 
its  utility,  and  the  number  made,  and  used,  and  now  on  hand  is  such 
that,  with  the  present  clerical  force  of  the  Bureau  of  Ordnance,  it  can- 
not readily  be  ascertained.  Its  nature,  being  a  war  projectile,  re- 
quires that  to  this  or  other  governments,  if  necessity  compels  him, 
and  not  individuals,  he  must  Took  for  the  use  of  and  pay  for  the  in- 
vention, and  also  for  patronage  in  the  improvements  in  exploding 
shells  on  concusion,  which  he  at  present  keeps  a  secret,  and  the  power 
and  importance  of  which  to  the  American  navy  and  fortifications  are 
very  clearly  shown  from  the  report  of  Lieutenant  Wurt,  of  April  27, 
1843,  and  the  annexed  recommendation  of  Major  Bell  and  CSaptain 
Dahlgren,  of  January  i,  1858,  to  transfer  the  firing  of  them  from 
the  Washington  navy  yard  battery  and  practice  ship  to  a  post  (Fort 
Monroe)  under  the  colonel  of  ordnance,  where  their  full  explosive 
power  could  be  employed  in  the  large  shell-guns  without  injury  to 
passing  vessels. 

His  petition  to  be  paid  at  present  for  the  patent  now  in  use  is  a  jost 
one.  He  has  expended  his  money,  many  years  of  his  time,  and  hia 
ability,  successfully  for  the  public  service.  He  is  a  lawyer,  experi- 
enced in  scientific  matters,  and  his  time  and  services  are  valuable, 
both  to  himself  and  to  the  country. 

The  Secretary  of  the  Interior  and  the  Commissioner  of  Patents  have 

f  ranted  to  him  the  patent  right  upon  full  proof  of  record.  He  ia  the 
rst  and  original  inventor  of  it.  The  present  extensive  use  of  the 
invention  by  the  government  is  illegal.  The  sum  petitioned  for  is  a 
moderate  one. 

He  is,  therefore,  entitled  to  be  paid  at  the  present  time  the  reason- 
able sum  asked,  viz :  fifteen  thousand  four  hundred  and  fifty-three 
dollars,  in  discharge  of  his  expenses,  and  the  past  and  future  use  of 
this  invention,  patented  22d  of  January,  1856,  in  the  United  States 
service. 


AN  ACT  oonoeming  the  use  and  mano&ctaro  of   Hubbell's  exploflive  shellfi  in  the 

United  States  service. 

Be  it  enacted  by  the  Senate  and  House  of  Representative  of  the  VnUed 
States  of  America  in  Congress  assembled,  That  the  Secretary  of  the 
Navy  be,  and  he  is  hereby  authorized  to  obtain,  from  William  W. 
Hubbell,  of  Philadelphia,  his  heirs  or  administrator,  a  grant  to  use 
and  manufacture  his  '^improvement  in  eccentric  explosive  shells,"  now 
in  the  service,  patented  by  him  for  fourteen  years  from  the  twenty- 
second  of  January,  one  thousand  eight  hundred  and  fifty-six ;  and 
the  sum  of  fifteen  thousand  four  hundred  and  fifty-three  dollars  is 
hereby  appropriated,  out  of  any  moneys  in  the  treasury  not  otherwise 
appropriated,  to  pay  for  the  same. 


Wlu.   W.   HUBBELU 


To  the  Senate  and  Hoiise  of  Representatives  of  the  United  States  in 

Congress  assembled: 

The  petition  of  William  W.  Hubbell,  of  the  city  of  Philadelphia, 
State  of  PenDsylvania,  respectfully  represents  :  That  your  petitioner 
ifl  the  first  and  original  inventor  of  a  new  and  useful  improvement  in 
eooentric  explosive  shells,  for  which  letters  patent  of  the  United  States, 
vesting  in  nim  the  grant  of  the  exclusive  right  to  make,  vend,  ana 
use  the  same,  ^^for  fourteen  years  from  and  after  the  22d  day  of 
January,  A.  D.  1856,"  were  issued  according  to  the  acts  of  Congress 
in  such  cases  made  and  provided.  That  the  said  improvement  con- 
sists of  an  eccentric  form  of  casting,  combining  superior  strength  to 
penetrate  without  fracture,  large  space  inside  of  the  shell,  a  firm  sup- 
port for  a  metallic  fiise,  and  a  more  uniform  strength  of  metal  around 
the  explosive  contents  of  the  shell ;  being  important  improvements 
for  the  naval  and  military  service. 

That  the  said  patented  invention  of  your  petitioner  is  now  in  exten- 
sive use  in  the  naval  and  military  service  of  the  United  States  in  the 
projectiles  designated  shrapnel  shells,  and  is  also  in  use  in  the  navy 
in  some  of  the  shells  for  large  guns.  That  it  has  been  of  great  ser- 
vice in  the  large  guns  in  the  Mexican  war,  and  in  the  regular  service, 
both  in  large  i^ells  and  in  the  smaller  size  or  shrapnel  snells. 

That  your  petitioner  was  authorized  to  exhibit  his  improvements  in 
explosive  shells  by  the  late  Hon.  A.  P.  Upshur,  Secretary  of  the  Navy, 
in  the  year  1842,  to  the  late  Commodore  Alexander  S.  Wadsworth, 
chief  inspector  of  ordnance  of  the  navy.  That  your  petitioner  did 
exhibit  his  said  invention,  and  had  the  same  cast  by  the  West  Point 
Foundry  Association  of  New  York,  upon  the  advice  and  at  tlie  sug- 
gestion of  said  inspector  of  ordnance,  in  the  month  of  January^  1843, 
and  in  said  year  executed  a  caveat  of  said  invention,  and  subsequently 
filed  the  same  in  the  patent  office. 

That  said  eccentric  casting  was  part  of  a  great  system  of  projectiles, 
which  your  petitioner  has  perfected,  viz:  the  *'  Thunderbolt  Shell," 
which  is  a  secret  projectile  of  immensely  superior  effective  power,  and 
is  now  on  trial  by  a  joint  board  of  officers,  appointed  by  the  Secretaries 
of  the  War  and  Navy. 

That  your  petitioner,  from  the  year  1840  up  to  the  present  time, 
has  made  many  expensive  experiments  with  explosive  shells,  particu- 
larly with  his  eccentric  shell,  which  have  resulted  in  many  valuable 
improvements  in  projectiles  for  increasing  the  efficiency  of  our  naval 
vessels  and  fortifications,  which  are  held  as  secret  inventions,  and  now 
on  trial  as  aforesaid. 

That  your  petitioner  has  incurred  debts,  and  expended  a  considerable 
sum  of  money  during  said  period,  to  wit,  the  sum  of  five  thousand 
four  hundred  and  fifty-three  dollars  ($5,453)  in  experimenting  with 
projectiles  resulting  in  said  improvements.  That  he  now  needs  the 
payment  by  the  United  States  to  him  of  a  reasonable  sum^  to  reim- 
Dorse  him  for  his  said  expenses,  and  pay  for  the  use  of  his  invention 
already  had  by  the  naval  and  military  service. 

That  the  use  of  the  same  now  in  the  naval  and  military  service  is 
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in  violation  of  the  grant  of  the  exclasive  right  to  him  of  the  same, 
made  hy  the  government  hy  virtue  of  his  letters  patent. 

That  although  the  trial  of  the  '*  Thunderbolt  Shell,"  now  being 
made  by  the  government,  is  at  the  government  expense,  yet  your  peti- 
tioner necessarily  is  subjected  to  considerable  personal  expense,  and 
needs  funds,  as  well  to  defray  them  as  to  discharge  obligations  he  has 
heretofore  incurred  to  carry  on  experiments  of  which  the  United  States 
alone  so  far  has  reaped  the  benefit  by  the  use  of  his  eccentric  shell 
casting  in  the  service. 

In  order,  therefore,  to  relieve  your  petitioner  at  the  present  time,  he 
prays  Congress  to  pass  a  law  authorizing  the  payment  to  him,  his 
heirs  or  assigns,  of  the  sum  of  fifteen  thousand  four  hundred  and 
fifty-three  dollars.  The  sum  of  $5,463  thereof  to  reimburse  him 
for  expenses  incurred  in  experiments  made  with  explosive  shells,  and 
the  sum  of  $10,000  thereof  in  consideration  of  the  past  use  of  hia 
eccentric  shell  casting  in  the  naval  and  military  service  of  the  United 
States,  together  with  a  grant  or  license  under  his  said  patent  of  the 
right  to  continue  the  manufacture  and  use  of  the  said  eccentric  cast- 
ings for  shrapnell  shells. 

A  copy  of  the  specifications  of  the  said  patent  is  annexed. 

WM.  W.  HUBBELL. 


City  of  Philadklphia,  ) 
State  of  Pennsylvania.   \  ** 

On  this  the  thirtieth  day  of  January,  A.  D.  1858,  before  me,  the 
subscriber,  one  of  the  aldermen  of  the  city  aforesaid,  personally  ap- 
peared William  W.  Hubbell,  the  aforesaid  petitioner,  who  being  duly 
sworn  according  to  law,  did  depose  and  say  that  the  facts  set  forth  in 
the  foregoing  petition  are  true  to  the  best  of  his  knowledge  and 
belief. 

CHARLES  D.  FREEMAN, 
Alderman  and  Justice  of  the  Peace, 


PATENT. 

'^Reissue,  No.  521." 


The  United  States  of  America  to  all  to  whom  these  letters  patent  skdll 

come: 

Whereas,  William  W.  Hubble,  of  Philadelphia,  Pa.,  has  alleged 
that  he  has  invented  a  new  and  useful  *•  improvement  in  eccentric 
explosive  shells,"  (for  which  letters  patent  were  issued  to  him,  bear- 
ing date  January  22,  1856,  which  letters  having  been  surrendered  by 
him,  the  same  have  been  cancelled  and  new  letters  ordered  to  issue  to 
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lim  on  an  amended  specification,)  which  lie  states  has  not  been  known 
»r  used  before  his  application  ;  has  made  oath  that  he  is  a  citizen  of 
he  United  States,  that  he  does  verily  believe  that  he  is  the  original 
ki^d  first  inventor  or  discoverer  of  the  said  improvement,  and  that  the 
lame  hath  not,  to  the  best  of  his  knowledge  and  belief,  been  pre- 
riously  known  or  used ;  has  paid  into  the  treasury  of  the  United 
itates  the  sum  of  fifteen  dollars,  and  presented  a  petition  to  the 
Ilommissioner  of  Patents,  signifying  a  desire  of  obtaining  an  exclusive 
)roperty  in  the  said  improvement,  and  praying  that  a  patent  may  be 
rranted  for  that  purpose. 

These  are^  therefore,  to  grant,  according  to  law,  to  the  said  William 
EV.  Hubbell,  his  heirs,  administrators,  or  assigns,  for  the  term  of 
burteen  years  from  the  twenty- second  day  of  January,  one  thousand 
rtght  hundred  and  fifty-six,  the  full  and  exclusive  right  and  liberty 
>f  making,  constructing,  using,  and  vending  to  others  to  be  used,  the 
laid  improvement,  a  description  whereof  is  siven  in  the  words  of  the 
laid  William  W.  Hubbell  in  the  schedule  hereunto  annexed,  and  is 
nade  a  part  of  these  presents. 

In  testimony  whereof,  I  have  caused  these  letters  to  be  made  patent, 
and  the  seal  of  the  Patent  Office  has  been  hereunto  affixed.  Given 
onder  my  hand  at  the  city  of  Washington  this  nineteenth  day  of 
January,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and 
r  -I  fifty-eight,  and  of  the  independence  of  the  United  States  of 
•■ '   '-I  America  the  eighty-second. 

JACOB  THOMPSON, 

Secretary  of  the  Interior. 
J.  HOLT, 

Commissumer  of  Patents. 

Countersigned  and  sealed  with  the  seal  of  the  Patent  Office. 


(hfy  of  the  specification  of  Win.  W.  Hubbdl.  Patenifor  ^Hmprovement 
in  eccentric  explosive  sheUs^''  for  fourteen  ytarSy  from  January  22, 
1856.     Be-issue  No.  521.     Issued  January  19, 1868. 

^^  The  schedule  referred  to  in  these  letters  patent,  and  making  part 
of  the  same. 

"Be  it  known  that  I,  William  W.  Hubbell,  of  the  city  of  Phila- 
delphia, State  of  Pennsylvania,  have  invented  a  new  and  usefal  im- 
provement in  eccentric  explosive  shells,  and  I  do  hereby  declare  the 
following  to  be  a  full,  clear,  and  exact  description  thereof,  reference 
being  had  to  the  annexed  drawings. 

"  The  nature  of  my  invention  consists  in  arranging  a  given  weight 
of  metal  for  a  spherical  shell  of  any  size,  to  fire  from  cannon  or  shell- 
gnns  in  such  manner  that  the  greatest  amount  of  vis  inertia  is  obtained 
to  keep  or  retain  the  ftise  hole  in  front  in  the  flight  of  the  shell  with 
the  least  proportionate  displacement  of  the  powder  space  in  the  interior 
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of  the  shell,  hy  comhining  with,  and  nniformly  around,  the  ftise  hole 
the  flat  based  segment  of  a  solid  sphere,  and  with  and  behind  this  the 
segment  of  a  hollow  sphere  forming  externally  a  smooth  spherical 
surface,  and  internally  the  eccentric  form  with  flat  base  around  the 
fuse  hole.  In  the  accompanying  drawing,  figure  1,  is  a  section 
through  the  fuse  hole  head  and  centre  of  l£e  shell ;  A  is  a  flat  based 
segment  of  a  solid  sphere,  having  the  fuse  hole  '^B"  through  its 
centre  cast  on  to  a  segment  ^'C  C"  of  a  hollow  sphere  in  one  piece 
therewith,  the  two  segments  formine  a  perfectly  smooth  spherical 
external  surface  <'F  F,"  free  from  lugs,  ears,  wings,  or  any  other 
metallic  protuberance  on  such  external  surface;  ^'D  D"  is  the  flat 
base  of  the  head ;  ^'  E  "  is  the  metal  of  the  hindmost  part  of  the  shell ; 
^^  G"  is  the  hollow  or  powder  space  to  contain  the  exploding  powder. 
In  figure  2,  which  represents  a  front  view  of  the  shell,  "  A'^  is  the 
external  front  surface  of  this  head,  and  ^^B"  is  the  fuse  hole  in  or 
through  the  centre  of  the  head.  The  dotted  lines  ^^D  D"  show 
where  the  hindmost  segment  connects  with  the  head.  ^^F  F"  is  the 
external  surface.  This  form  of  head  must  have  the  ftise  hole  through 
its  centre ;  the  external  surface  of  the  shell  must  be  spherical,  free 
from  lugs,  ears,  or  other  protuberance  of  metal ;  and  the  hindmost 
part  of  the  sphere,  as  it  recedes  from  the  base,  must  be  of  the  same  or 
uniform  thickness  throup^hout,  or  slightly  diminish  in  thickness  to- 
ward the  rear  part  £,  as  is  often  occasioned  by  the  rising  of  the  core 
in  casting  the  shell  in  order  to  obtain  the  conaitions  of  my  invention. 
The  vis  inertia  of  the  heeA  over  the  via  inertia  of  the  metal  of  the 
hinder  part  of  the  shell  is  increased  by  the  proportional  increase  of 
thickness  of  the  head,  and  diminished  by  the  proportional  diminution 
of  thickness  of  the  head. 

As  a  general  rule  to  make  the  thickness  of  the  head  through  the 
fuse  hole  twice  as  great  as  the  thickness  of  the  metal  of  the  hinder 
part  of  the  shell  gives  a  good  standard  practical  effect,  and  to  dimin- 
ish or  increase  this  proportional  thickness  of  the  head,  diminishes  or 
increases  the  intensity  of  the  vis  inertia  of  the  head  over  the  vis  in- 
ertia of  the  hinder  part,  though  still  preserving  the  least  displace- 
ment of  the  powder  space  in  proportion  to  such  preponderance  of  the 
vis  inertia  of  the  foremost  over  the  vis  inertia  of  the  hindmost  part  of 
the  shell.  The  fuse  used  should  be  a  metallic  one  in  order  to  have 
its  weight  co-operate  largely  in  favor  of  the  vis  inertia  or  weight  of 
its  head,  and  the  ordinary  sabot  of  hard  wood  should  be  used  on  the 
hindmost  part  of  the  shell  in  order  to  hold  the  shell  while  passing  out 
of  the  gun  in  the  same  position  that  it  will  naturally  occupy  in  its 
flight.  Experiments  witn  this  arrangement  of  metal  of  the  shell, 
fired  with  the  ordinary  sabot  of  ash  wocd  and  the  fuse  foremost  in  the 
gun,  have  proved  it  to  fly  with  precision,  have  great  strength  to  pene- 
trate without  fracture,  and  explode  with  uniformity.  I  am  aware 
that  both  spherical  and  oblong  shells  having  eccentric  hollows  and 
reinforcements  around  the  fuse  hole  have  been  used  before  my  inven- 
tion, and  I  do  not  claim  such  arrangement  of  metal  nor  their  effocts. 
They  all  differ  materially  from  mine  in  their  collective  effects. 

What  I  claim  as  my  invention  is  the  combination  of  the  head  ot 
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segment  of  the  solid  sphere  with  fiat  base  uniformly  around  the  fuse 
hde,  with  the  segment  of  the  hollow  part  forming  a  spherical  shell 
with  flat  based  head  and  externally  smooth,  as  described. 

WM.  W.  HUBBELL. 
Witnesses : 

Charlbs  D.  Freeman, 
Penrose  Fell. 


THE  UNITED  STATES  PATENT  OFFICE. 

To  fjM  persona  to  whom  these  presents  shaXLcome^  greeting: 

This  is  to  certify,  that  the  annexed  is  a  true  copy  from  the  files  of 
this  o£Bce,  of  a  paper  filed  in  the  matter  of  the  application  of  William 
W.  Hubbell,  in  accordance  with  which  letters  patent  were  issued  to 
the  said  William  W.  Hubbell,  on  the  twenty-second  day  of  January, 
eighteen  hundred  and  fifty-six,  for  an  improvement  on  eccentric  ex- 
plosive shells. 

In  testimony  whereof,  I^  Charles  Mason,  Commissioner  of  Patents, 
have  caused  the  seal  of  the  Patent  Office  to  be  hereunto  affixed,  this 
twenty-third  day  of  February,  in  the  year  of  our  Lord  one  thousand 
r  -1  eight  hundred  and  fifty-six,  and  of  the  independence  of  the 
•-*"  ^'J  United  States  the  eightieth, 

0.  MASON, 


December  4,  A.  D.  1840. 

The  above  are  drawings  of  two  fire  bombs  and  a  flying  cannon. 
That  marked  fig.  1  and  fig.  2  is  a  double  exploding  fire  bomb.  That 
marked  fig.  3  is  a  single  exploding  fire  bomb.  Fig.  4  is  a  percussion 
wp  belonging  to  the  bombs.  Fig.  5  is  a  flying  cannon.  Invented  by 
William  W.  Hubbell,  of  the  township  of  Moyamensing,  county  of 
Philadelphia,  State  of  Pennsylvania,  December  3,  1840. 

The  following  is  a  description  of  the  double  exploding  fire  bomb, 
showinj^  its  mode  of  construction  and  operation : 

A  A  is  the  outer  shell,  and  B  B  is  a  shell  inside  of  the  shell  A  A. 
The  ends  of  the  shell  A  A  are  semi-globular,  the  side  between  these 
semi-globes  is  perfectly  straight ;  D  is  a  tube  on  which  to  place  the 
percussion  cap,  the  exterior  lower  part  of  this  tube  is  screw-cut ;  E  is 
a  touchhole,  extending  through  the  tube  into  the  area  between  the 
shell  A  A  and  the  shell  B  B  ;  B  B  is  the  inner  and  second  exploding 
shell,  the  ends  of  this  shell  are  also  semi-globes,  the  front  end  next  to 
the  tube  D  is  larger  than  the  other  endy  and  is  solidly  connected  (in 
casting)  with  the  outer  shell  A  A.  The  solid  connexion  is  represented 
by  fig.  2,  which  is  drawn  to  show  the  manner  in  which  the  touchhole 
£  runs  from  the  tube  D  through  the  solid  connexion  to  the  area  be- 
tween the  two  shells,  A  A  being  the  outer  shell ;  fig.  1,  letter  I,  is  the 
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touchhole  of  the  inner  shell  B  B  ;  this  shell  is  placed  nearer  the  front 
part  of  the  outer  shell,  so  that  the  area  between  the  two  shells  is 
greatest  at  the  back  part ;  next  to  the  tail  H  H  is  a  double  tail,  one 
crosses  the  other  at  right  angles,  so  that  while  one  is  horizontal  the 
other  is  perpendicular  ;  G  is  a  piece  of  iron  screwed  into  the  opening 
in  the  shell  A  A  up  against  the  screw  F,  which  is  screwed  in  an  open- 
ing in  the  shell  B  B  ;  the  screw  G  has  on  its  end  a  small  pin  which 
fits  into  the  screw  F  but  does  not  pass  through  it ;  the  openings  in 
which  these  screws  are  placed  are  cast  in  the  shells.  C  C  combustible 
missiles^  as  many  in  number  and  of  such  size  as  may  be  deemed  proper 
for  the  bomb ;  they  are  prepared  in  the  following  manner :  First,  take 
pieces  of  white  pine  wood  and  bore  several  holes  through  them  in  va- 
rious directions  and  raise  small  chips  on  them,  then  soak  them  for 
about  a  couple  of  days  in  spirits  of  turpentine,  then  take  them  out 
and  dry  them,  then  take  thin  combustible  paper  and  roll  powder  in 
it,  this  paper  is  then  to  be  inserted  through  the  holes  in  the  blocks 
several  times,  and  also  to  be  wrapped  round  the  block,  which,  in  this 
state,  is  to  be  immersed  in  melted  brimstone ;  it  is  then  to  be  taken  out 
and  dried,  after  which  the  paper  is  to  be  cut  at  the  holes,  and  also  in 
various  parts  where  it  is  wound  round  the  block,  so  that  numerous 
ends  of  it  may  be  exposed  for  it  to  ienite  readily  upon  the  explosion 
of  the  bomb ;  the  blocks  are  then  to  be  placed  inside  of  the  shell  B  B 
through  the  opening  represented  in  the  drawing  as  occupied  by  the 
screws  G  and  F ;  a  little  brimstone,  powdered  very  fine,  is  also  to  be 
placed  inside  of  the  shell  B  B  ;  both  shells  are  also  to  be  filled  with 
powder  through  these  openings ;  the  screws  F  and  G  are  then  to  be  se- 
cured in.  The  front  end  of  the  shell  A  A  is  thicker  than  the  tail 
end  ;  in  the  tube  at  the  front  end  may  be  placed  a  wooden  plu^,  if  it 
is  desired  that  the  bomb  shall  be  stowed  away  before  the  bomb  is  dis- 
charged. The  touchhole  is  to  be  primed,  then  a  percussion  cap  made 
to  fit  the  tube  is  to  be  placed  on.  This  cap  is  represented  in  fig.  4,  it 
consists  of  two  distinct  and  separate  parts ;  K  is  tne  cap  containing  the 
fulminating  powder,  its  shape  is  a  segment  of  a  cone.  L  is  a  cap, 
thicker  than  the  cap  K  ;  it  fits  over  the  cap  K  and  has  a  female  screw 
cut  in  it,  so  that  it  may  be  screwed  on  to  tne  tube ;  the  cap  K  is  to  be 
placed  on  the  tube,  and  over  it  is  to  be  placed  the  cap  L.  The  cap  L 
has  no  top,  and  is  screwed  on  to  the  tube ;  being  of  a  conical  shape, 
it  holds  the  cap  K  on,  but  leaves  an  opening  for  the  cap  K  (when  it 
strikes  any  object)  to  fiy  down  further  on  to  the  tube  and  explode. 
The  bomb  is  to  be  fired  out  of  a  cannon,  and  is  to  be  used  in  naval 
engagements,  besieging  of  towns,  cities,  forts,  &c.  The  tail  H  is  to 
be  placed  in  the  cartridge  cover,  which  is  then  to  be  filled  with  powder 
and  tied  securely  round  the  root  of  the  tail.  The  edges  of  the  tail  are 
to  be  made  sharp,  that  they  may  cut  the  cover  upon  discharging  the 
bomb.  The  cartridge  and  bomb  are  to  be  placed  in  the  cannon  and 
rammed  home  with  a  rammer^  which  has  a  hole  in  its  end,  about  two 
inches  in  diameter,  for  the  cap  to  enter.  The  bomb  is  then  ready  to  be 
discharged  at  the  desired  object.  The  end  on  which  the  tube  is  being 
the  heaviest,  and  the  tail  being  on  the  other  end,  keeps  the  cap  for- 
ward, which,  upon  striking,  explodes  and  communicates  the  fire 
through  the  touchhole,  by  means  of  the  powder  contained  in  it,  to 
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the  powder  in  the  area  between  the  two  shells ;  by  this  time  the  bomb 
has  entered  the  object  strucki  and  the  outer  shell  explodes  and  tears 
it  in  pieces ;  instantly  follows  the  explosion  of  the  inner  shell,  the 
outer  explosion  having  communicated  the  fire  to  it  through  the  touch- 
hole  I.  The  explosion  of  this  shell  increases  the  destruction  and 
throws  out  the  sulphured  missies  on  fire.  The  suffocating  smell  of 
the  sulphur  renders  them  obnoxious^  while  they,  from  their  combusti- 
ble composition,  are  greatly  liable  to  set  fire  to  any  ignitable  matter 
near  them.  Figure  3  is  a  single  exploding  bomb.  It  is  constructed 
with  a  tail,  similar  to  the  double  exploding  bomb,  and  also  has  a  tube 
and  cap  similar  to  it ;  it  contains  the  sulphured  missiles,  prepared  as 
heretoiore  described ;  is  discharged  out  of  a  cannon  ;  strikes  with  the 
cap  foremost,  owing  to  its  being  thicker  and  consequently  heavier  in 
the  front,  and  also  having  the  tail  on  the  other  end.  Upon  striking, 
it  explodes,  is  destructive,  and  throws  out  the  sulphured  missiles  on 
fire,  which  are  liable  (as  in  the  double  exploding  bomb)  to  set  fire  to 
any  ignitable  matter  near  them.  Figure  6  is  the  flying  cannon,  the 
specification  of  which  is  in  a  separate  instrument  of  writing,  and  is 
signed  by  the  same  witnesses. 

WM.  W.  HUBBELL,  Inventor. 

We,  the  undersigned,  are  witnesses  to  this  instrument  of  writing, 
this  5th  day  of  December,  A.  D.  1840. 

B.  POWELL  HOLLINGSWORTH, 

No  244  CallowhiU  street,  Philadelphia. 
HENRY  T.  REES. 
CHARLES  J.  ASHMEAD, 

No.  322  North  m  street,  FhUaddphia. 

December  4,  1840. 
My  claim  to  these  bombs  consists  of  their  entire  mode  of  construction 
and  of  setting  them  off  by  means  of  a  percussion  cap.  I  also  claim 
the  mode  of  constructing  the  cap  and  the  sulphured  missiles ;  also  the 
powdered  sulphur,  as  the  sulphur  on  the  blocks  and  also  the  powdered 
sulphur  are  placed  there  by  me  for  the  purpose  of  both  rendering  them 
ignitable  and  to  produce  a  suffocating  smoke,  so  that  a  person  ap- 
proaching the  missiles  to  extinguish  their  fire  will  be  liable  to  suffoca- 
tion from  the  sulphurous  smell. 

WM.  W.  HUBBELL. 


In  the  matter  of  the  application  of  Wm.  W.  Hubbell  to  Congress 
for  compensation  for  the  use  of  his  patent  explosive  shell. 

City  of  Philadelphia,  ) 
State  of  Fennsylvaniay  J     ' 

On  this  the  15th  day  of  March,  A.  D.  1858,  before  me,  the  sub- 
scriber, one  of  the  aldermen  of  the  city  aforesaid,  personally  appeared 
Charles  J.  Ashmead,  who,  being  duly  sworn  according  to  law,  deposes 
and  says :  That  he  is  personally  acquainted  with  William  W.  Hub- 
bell,  esq.,  and  was  in  1840,  and  that  he,  said  deponent,  witnessed  the 
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original  of  the  specification  of  said  Hubbell,  of  which  the  within  is  a 
certified  copy  from  the  Patent  Office,  and  that  said  original  was  signed 
by  this  deponent  as  a  subscribing  witness^  as  it  purports,  on  the  fifth 
day  of  December,  A.  D.  eighteen  hundred  and  forty,  (December  6, 
1840.) 

CHAELES  J.  ASHMEAD, 

Sworn  and  subscribed  before  me,  an  alderman  in  and  for  the  city 
aforesaid,  this  16th  day  of  March,  1868. 

PETER  CULLIN, 
Alderman  and  ex  officio  fhutioe  of  the  Peace. 


THE  UNITED  STATES  PATENT  OFFICE. 

To  aU  persona  to  whom  these  preaenta  ahaU  come,  greeting : 

This  is  to  certify,  that  the  annexed  is  a  true  copy  from  the  files  nX. 
this  office,  of  a  paper  filed  in  the  matter  of  the  application  of  William 
W.  Hubbell,  in  accordance  with  which  application  letters  patent  were 
issued  to  the  said  William  W.  Hubbell,  on  tho  twenty-second  day  of 
January,  eighteen  hundred  and  fifty-six,  for  an  improvement  on  ec- 
centric explosive  shells. 

In  testimony  whereof,  I,  Charles  Mason,  Commissioner  of  Patents, 
have  caused  the  seal  of  the  Patent  Office  to  be  hereunto  affixed,  this 
twenty-third  day  of  February,  in  the  year  of  our  Lord  one  thousand 
PI  eight  hundred  and  fifty-six,  and  of  the  independence  of  the 
L^-  S.J  United  States  the  eightieth, 

C.  MASON. 


SPECIFICATION. 


Fig.  1  is  a  side  view  of  the  exterior  of  one  of  the  shot.  A  is  the 
body  of  the  shot ;  each  end  is  a  semi-globe,  and  the  two  are  connected 
to  a  straight-sided  cylinder  in  casting,  thus  forming  a  shot  greater  in 
length  than  in  breadth,  and  having  a  straight  side  entirely  round  its 
circumference,  to  prevent  it  from  turning  as  it  passes  out  of  the  gun ; 
on  one  end  (viz :  the  front  end)  is  a  tube  B,  witn  a  touchhole  extend- 
ing from  its  extremity  to  a  chamber  inside  of  the  shot.  This  tube  has 
a  percussion  cap  to  fit  on  it  (C)  with  fulminating  powder  in  the  top 
of  it,  which  must  be  composed  of  any  of  the  known  substances  for  such 
purpose,  sufficient  to  explode  by  striking  against  any  soft  wood.  With 
it,  on  the  other  (viz :  the  back  end)  of  the  shot  is  a  tail  D,  havins 
three  or  more  wings,  (four  are  preferable,)  which  connect  to  a  ne(i 
which  screws  in  an  opening  through  a  short  neck  on  this  end  of  the 
shot,  and  thus  form  a  neck  £  sufficiently  large  to  tie  the  cartridge 
round,  for  which  purpose  it  is  used. 

Fig.  2  is  a  view  of  the  four  wings  forming  the  tail,  their  relative 
positions  being  at  right  angles  with  each  other.  D  D  D  D  are  the 
wings. 
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Fig.  3  is  a  Tiew  showinff  the  interior  form  and  composition  of  the 
•hot.  A  A  represents  the  body  of  the  shot ;  B  is  the  tube,  which  is  on 
the  front  end  of  the  shot ;  H  is  the  touchhole,  which  is  conical  and 
small  at  the  end  of  the  tube,  and  is  larger  as  it  extends  from  it 
through  a  thick  body  of  metal  O  Twhich  is  always  in  the  front  to 
make  it  the  heaviest|  and  thus  likely  to  go  just  as  desired  in  being 
shot)  to  the  chamber  or  hollow  part  of  the  shot.  In  the  hollow  part 
of  the  shot  I  place  an  India  rubber  or  other  water  tight  bag,  with  a 
long  neck,  through  the  opening  I,  (which  extends  through  the  neck 
E  and  thickness  of  the  shot,)  and  then  fill  the  bag  with  ou  of  turpen- 
tine, and  secure  the  neck  tight.  I  then  fill  the  chamber  through  this 
same  opening  with  dry  gunpowder,  and  screw  the  tail  on,  and  put  a 
wooden  plug  in  the  touchhole,  and  stow  the  shot  away  until  it  is  to 
be  used.  It  may  at  this  time  have  the  cartridge  tied  on  the  tail. 
When  about  to  char^  it  in  the  gun,  the  plug  is  i)ulled  out  of  the 
tube,  and  the  percussion  cap  put  on  it^  and  the  shot  is  rammed  home 
with  a  rod  having  a  hole  in  the  end  of  it  to  slip  over  and  not  touch 
the  cap,  which,  when  rammed  home,  is  always  the  front  part  of  the 
charge,  or  next  the  muzzle  of  the  gun  ;  and,  when  shot,  this  end  (viz : 
with  the  cap  on)  comes  out  of  the  gun  first,  goes  to  the  object  to  be 
struck  first,  and,  in  striking,  explodes  and  communicates  its  fire  to 
the  powder,  which  bursts  the  shell,  blows  the  object  struck  in  pieces, 
and  bursts  the  India  rubber  bag,  and  sets  its  contents  on  fire^  which, 
being  a  highly  inflammable  liquid,  spreads  on  the  object  so  struck  a 
mass  of  fire  in  flames. 

Fig.  4  is  a  view  showing  the  interior  arrangement  of  the  double  ex- 
ploding rocket.  This  rocket  consists  of  two  shells,  one  inside  of  the 
other  ;  A  A  is  the  outer  shell  and  is  similar  in  shape  to  flg.  I ;  B  is  its 
tube  ;  H  is  its  touchhole,  which  is  intersected  at  its  base  by  two  lower 
touchholes  H  H,  which  are  bored  on  each  side  of  the  tube  B  to  inter- 
sect the  lower  part  of  the  touchhole  in  it,  and  communicate  from  it  to 
the  space  between  the  shells ;  G  is  the  body  of  metal  in  the  front  end 
to  make  it  the  heaviest  end ;  nearest  the  front  end  in  the  shell  A  A, 
and  to  the  body  of  metal  G,  is  cast  another  shell  L  L,  inside  of  which 
shell  is  the  bag  K  to  hold  the  oil  of  turpentine,  with  a  neck  sufficiently 
long  to  extend  through  the  opening  M  in  the  inner  shell,  and  the 
opening  I  in  the  outer  shell,  to  receive  the  oil  of  turpentine  and  there 
be  tied  secure  to  retain  it ;  in  loading  or  filling  the  rocket  or  shot,  the 
gunpowder  is  first  put  in  the  inner  shell  through  the  openings  I  and 
M ,  a  plug  is  then  screwed  in  the  opening  M  and  extends  nearly  to  the 
opening  I,  having  a  touchhole  extending  through  its  centre  for  about 
two  inches  and  intersected  by  another  hole  bored  across  and  entirely 
through  the  plug,  thus  forming  a  communication  between  the  chamber 
of  the  inner  shell  and  the  space  between  the  two  shells  (or  chamber  of 
the  outer  shell)  so  that  the  fire  may  communicate  from  one  to  the 
other.  The  chamber  of  the  outer  shell  is  then  filled  with  gunpowder, 
and  the  tail  screwed  fast  in  the  opening  I ;  and,  having  a  bearing 
against  the  end  of  the  other  plug,  to  stinen  the  back  part  of  the  shelly 
the  cartridge  is  then  tied  round  the  neck  E  ;  and  when  the  cap  is  put 
on  the  tube,  it  is  loaded  and  fired  the  same  as  the  single  exploding 
shot ;  but^  in  striking  an  object,  first  the  outer  shell  explodes  and  then 
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the  inner  shell  explodes  and  throws  out  the  fire  ;  thus  this  rocket  or 
shot  throws  a  great  body  of  iron  and  is  consequently  more  destructive, 
by  its  being  a  double  exploding  rocket  or  shot,  than  the  single  ex- 
ploding rodcet  or  shot  are. 

Fig.  5  is  a  side  view  of  the  exterior  of  a  rocket  or  shot ;  A  is  the 
body,  and  B  is  its  tube,  which  are .  similar  in  form  and  nature  to  that 
in  fi^s.  12  3,  with  the  tail,  instead  of  being  entirely  behind  the  body, 
consists  of  three  or  more  wings  D  D  D  cast  to  the  body  with  it.  This 
rocket  may  be  a  double  exploding  rocket  with  its  interior  arrangement 
similar  to  fig.  4. 

Fig.  6  is  a  side  view  of  the  exterior  of  a  rocket  or  shot ;  A  is  the 
body  of  the  rocket,  one  end  is  a  semi-^lobe  and  is  the  front  end,  on 
which  is  the  tube  (B  ;)  it  tapers  from  the  semi-globe  to  the  back  and 
smaller  end,  which  is  rounding,  and  on  which  are  cast  with  it  three  or 
more  wings  D  D  D.  This  rocket  is  heaviest  at  the  front  end,  and  is 
a  single  explosive  one,  and  may  be  a  double  explosive  one  by  having 
another  shell  inside,  adjusted  similar  to  fig.  4,  but  should  be  like  the 
outer  shell  in  its  form ;  it  may  be  loaded  after  the  cartridge  is  rammed 
home,  with  the  cap  as  the  others  foresoing  are,  and  explodes  in  a  simi- 
lar manner  to  them  on  striking  an  object. 

Fig.  7  is  a  side  view  of  the  exterior  of  a  rocket  or  shot  having  its 
form  round,  (or  a  globe ;)  A  is  its  body,  on  the  front  end  of  which  is 
the  tube  B,  which  has  a  touchhole  extending  through  its  centre,  com- 
municating with  the  chamber  inside  the  shell ;  on  the  back  end  are 
three  or  more  wings  cast  on  to  the  shot  rocket  or  shell  with  it ;  this 
shell  is  a  single  exploding  shell,  or  it  may  have  another  shell  inside 
of  it  nearest  its  front  end,  adjusted  and  operating  similar  to  fig  4. 

It  will  be  observed  that  each  and  ail  of  the  foregoing  described 
shells,  rockets,  or  shot,  although  in  different  shapes,  are  of  a  similar 
nature.  They  each,  one  and  all,  have  a  tube  on  the  front  end,  on 
which  is  placed  a  percussion  cap,  which  explodes  by  striking  an  object 
and  communicates  fire  to  the  powder  in  the  chamber  of  the  shell, 
which  causes  it  to  explode  and  be  destructive.  They  each  have  wings 
(or  a  tail)  on  the  back  end,  and  the  front  end  of  each  is  made  heavier 
than  the  back  end.  Each  one  may  explode  once,  or,  by  having  one 
shell  inside  of  another,  explode  twice ;  that  they  are  each  loaded  with 
the  cap  towards  the  muzzle  of  the  gun  when  rammed  home,  and  each, 
by  being  so  constructed  and  arranged,  always  go  with  the  cap  fore- 
most, which  strikes  first,  and,  by  so  striking,  brings  about  the  de- 
structive effects  of  the  shell,  and,  by  containing  the  bag  of  oil  of  tur- 
pentine, (which  they  may  contain,  or  be  used  without,)  they  throw 
out  fire  in  fiames. 

I  take  my  specification  as  my  claim  :  Each  shell  rocket  or  shot, 
taken  altogether  as  a  shell  rocket  or  shot,  or  any  part  thereof  indi- 
vidually, embracing  the  having  of  a  tail  to  the  shot ;  the  using  of  a 
tube  and  percussion  cap  ;  the  two  shells,  one  in  the  other,  lor  a  missile 
to  shoot  out  of  a  cannon  against  an  object,  and  have  the  missle  ex- 
plode by  taking  fire  from  the  concussion  in  striking  the  object. 

WILLIAM  WHEELER  HUBBELL. 
Witnesses : 

b.  p.  hollingswoeth, 
John  Binns* 
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CiTT  OF  Philadelphia  y  as. 

On  this  twenty-fourth  day  of  January,  1842,  before  the  subscriber, 
an  alderman  of  said  city,  personally  appeared  William  Wheeler  Hub- 
bell,  of  Moyamensing,  Philadelphia  county,  and  State  of  Pennsyl- 
vania, and  made  solemn  oath  (or  affirmation)  that  he  verily  believes 
hiniself  to  be  the  original  and  first  inventor  of  the  mode  herein  de- 
scribed of  constructing  shells^  rockets,  or  shot  to  shoot  from  cannon, 
&o.y  and  explode  on  striking  an  olgect ;  and  that  he  does  not  know  or 
believe  that  the  same  was  ever  before  known  or  used  prior  to  the  in- 
vention thereof  by  himself;  and  that  he  is  a  citizen  of  the  United 
States. 

WILLIAM  WHEELER  HUBBELL. 

Sworn  and  subscribed,  January  24,  1842,  before 

JOHN  BINNS,  Alderman. 


City  of  Philadelphia,  ». 

Benjamin  Powell  HoUings worth,  of  the  district  of  Spring  Garden, 
personally  appears  before  John  Binns,  an  alderman  of  said  city,  and, 
being  duly  sworn,  deposes  and  says,  that  William  Wheeler  Hubbell 
has  made  him  acquainted  with  the  within  described  inventions,  and 
that  he  never  will  disclose  anything  whatever  of  or  concerning  the 
same,  unless  he  previously  obtains  the  written  consent  of  said  Hubbell 
to  do  so. 

BENJAMIN  POWELL  HOLLINGSWORTH. 

Sworn  and  subscribed,  January  24,  1842,  before 

JOHN  BINNS,  Alderman. 


Eastern  District  of  Pennsylvania,  as : 

On  this  the  twenty-ninth  day  of  March,  A.  D.  one  thousand  eight" 
hundred  and  fifty- three,  before  me,  the  subscriber,  Charles  F.  Heazlitt, 
a  United  States  commissioner,  duly  appointed  by  the  circuit  court  of 
the  United  States  in  and  for  the  eastern  district  of  Pennsylvania,  per- 
sonally appeared  Benjamin  Powell  Hollingsworth,  who,  being  duly 
sworn  according  to  law,  did  depose  and  say,  as  follows  :  I  am  forty- 
six  years  of  age,  and  reside  in  the  district  of  Northern  Liberties, 
county  of  Philadelphia,  and  am  a  machinist  and  pattern  maker  by 
trade.  I  have  read  and  understood  the  foregoing  specification^  and 
drawing  of  an  explosive  shell,  to  fire  from  cannon,  invented  by  Wil- 
liam W.  Hubbell,  and  witnessed  by  me.  Many  years  ago  I  made  a 
pattern  to  cast  that  shape  shell,  and  fitted  up  castings  made  from.  it,. 
Mr.  Hubbell's  order.  The  pattern  and  the  shells  were  precisely  the 
same  shape  as  that  described  in  the  foregoing  specification.  I  had 
my  shop  in  Callowhill  street,  below  Seventh  street,  at  the  time.  I  did 
considerable  work  on  machinery  and  on  shells  for  Mr.  Hubbell  there 
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in  the  years  1841, 1842,  and  1843.  It  was  in  the  early  part  of  1843 
that  I  made  the  pattern  and  fitted  the  shells  up  like  that  described  for 
Mr.  Hubbell.  I  am  certain  it  was  at  that  time,  and  this  is  the  ori- 
ginal bill  made  oat  by  me  for  the  work,  at  the  time  of  its  date,  in  my 
own  hand  writing : 

Philadelphia,  February  17,  1843. 

Mr.  William  W.  Hubbell,  to  B.  P.  Holungsworth,  Dr. 

January  7,  to  pattern  and  furnishing  6  6-pound  shells $11  27 

February  17,  to  material  and  furnishing  6  32-pound  shells...       16  84 

28  11 
Credit,  by  amount,  as  per  receipt  given 15  00 

Balance 13  11 


The  pattern  which  I  made  was  for  the  six-pounder  shells.  I  fitted 
up  both  six-pounder  and  thirty-two  pounder  casting  of  the  same 
shape.  The  thirty-two  pounders,  I  understood  at  the  time,  were  cast 
at  the  West  Point  foundry  to  Mr.  Hubbell's  order.  He,  Mr.  Hub- 
bell, was  the  inventor  of  the  shell,  and  was  making  experiments  with 
shells 

B.  P.  HOLLINGSWORTH. 
Sworn  to  and  subscribed  before  me,  at  Philadelphia,  this  29th  day 
of  March,  A.  D.  1863. 

[seal.]     Witness  my  hand  and  seal. 

CHAS.  F.  HEAZLITT, 
United  States  Commissioner. 


United  States  Navy  DEPARTiiENT,  (on  account  of  experiments  of  sbells, 
authorized  to  William  W.  Hubbell,  esq.) 

1842.  To  Potts  &  Jocom,  Dr. 

Oct.  22.        For  7  balls,  345  lbs.,  at  6^  c $21  56 

"     28.        For  6  balls,  262^  lbs.,  at  6i  c 15  78 

37  34 
Oct.  20, 1845,  for  3  years'  interest  on  ditto 6  72 

44  06 

Philadelphia,  October  20,  1845. 

Endorsed  on  the  back,  "  William  W.  Hubbell,  Esq.,  Washington, 
D.  .e.    [Philadelphia,  Pa.,  Oct.  21.]" 
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THE  UNITED  STATES  PATENT  OFFICE. 

To  aU  persons  to  tokom  these  presents  shall  come,  greeting : 

This  is  to  certify  that  the  annexed  is  a  true  copy  from  the  files  of 
this  office  of  a  paper  filed  in  the  matter  of  the  application  of  William 
W.  Hubbell,  in  accordance  with  which  application  letters  patent  were 
issued  to  the  said  William  W.  Hubbell,  on  the  twenty-second  day  of 
January,  eighteen  hundred  and  fifty-six,  for  an  improvement  on  ec- 
centric explosive  shells. 

In  testimony  whereof,  I,  Charles  Mason,  Commissioner  of  Patents, 
have  caused  the  seal  of  the  Patent  Office  to  be  hereunto  affixed  this 
twenty-third  day  of  February,  in  the  year  of  our  Lord  one  thousand 
r  -|  eight  hundred  and  fifty-six,  and  of  the  independence  of  the 
LI-  S.J  Unitjed  States  the  eightieth. 

C.  MASON. 


In  the  malter  of  the  application  for  a  patent  for  improvement  in  explosive 
sheUsy  by  Wm.  W.  EvbheUy  of  Philadelphia^  before  the  commissioner 
of  patents^  at  Washington. 

Southern  District  of  New  York,  \ 

City  of  New  York,  J^' 

On  this  the  sixteenth  day  of  July,  A.  D.  1855,  before  me,  the  sub- 
scriber, personally  appeared  Wm.  Kemble,  who  being  duly  sworn 
according  to  law,  d^oses  and  says :  I  am  59  years  of  age,  and  reside 
in  the  city  of  New  York,  and  am  agent  of  West  Point  Foundry  Asso- 
ciation, and  was,  and  have  been  before,  during  and  since  the  year 
1843,  and  I  do  testify  that  on  the  13th  day  of  January,  1843,  I  re- 
ceived from  Wm.  W.  Hubbell,  of  Philadelphia,  the  annexed  order  or 
original  letter  now  marked  '^Exhibit  A/'  dated  Philadelphia,  January 
12,  1843,  and  the  drawing  of  the  shell  thereto  belonging,  and  referred 
to  therein,  marked  *'  Exhibit  B,"  and  signed  by  me ;  and  said  shells, 
according  to  plan,  were  cast  at  the  West  Point  Foundry,  and  forwarded 
to  Mr.  Hubbell  at  Philadelphia.  The  writing  at  the  foot  of  the  letter, 
pnder  date  **New  York,  13th  January,  1843,"  and  signed  by  me,  is 
in  my  handwriting,  and  was  made  by  me  at  that  time  on  transmitting 
Mr.  Hubbell's  order  to  the  foundry. 

The  letter  annexed,  marked  ''Exhibit  C,"  is  an  original  letter 
written  by  me  at  New  York,  9th  February,  1843,  in  relation  to  the 
Bix  32pounder  shells  ordered  January  12, 1843,  and  which  had^  before 
9th  February,  1843,  been  forwarded  to  him,  as  appears  by  said  original 
letter.  The  letter  marked  ''Exhibit  D "  is  an  original  letter  ordering 
^ii  more  of  the  same  shells,  and  referring  to  others ;  and  the  letter 
annexed,  marked  "Exhibit  E,"  dated  New  York,  May  1843,  is  the 
original  letter  and  bill  for  six  more  shells,  the  same  as  contained  In 
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the  order  of  12th  January,  1843,  forwarded  to  Mr.  Hubhell,  at  Phila- 
delphia. Commodore  Alexander  S.  Wadsworth  recommended  me  to 
cast  these  shells  for  Mr.  Hubbell. 

W.  KEMBLE. 

Sworn  to  before  me  this  16th  July,  1855. 

R.  E.  STILWELL, 
United  States  Commiasioner. 


Exhibit  A. 

Philadelphia,  January  12,  1843. 
Sir  :  The  commander  of  the  Philadelphia  navy  yard  requires  of  yon 
to  send  that  order  for  the  12  shell-castings,  &c.,  to  this  office,  and 
also  duplicate  billsj  for  the  bills  to  be  accepted  and  returned  to  you. 
Respectfully, 

WM.  W.  HUBBELL. 
Wm.  Kemblb, 

Agefit  West  Point  Foundry  Associaiion,  New  York. 


Order. 

Philadelphia,  January  12,  1843. 

Please  send  to  me  six  32-pounder  shell-ccustings,  cast  and  in  size 
agreeably  to  the  accompanying  drawings,  by  the  Delaware  and  Eari- 
tan  canal,  and  charge  the  same  to  me. 

WM.  W.  HUBBELL. 
Wm.  If  ejible, 

Agent  West  Point  Foundry  Association^  New  York. 

When  may  I  expect  a  sloop  with  Mr.  Tathom's  work,  &c. 

New  York,  January  13,  1843. 
Dear  Sir  :  I  have  this  moment  received  the  annexed,  which  pray 
execute  as  soon  as  possible,  and  return  me  the  letter  with  the  origioal 
order,  after  taking  copy. 

Yours  truly, 

W.  KEMBLE. 
Rob't  p.  Parrott,  Esq. 
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Exhibit  C. 

Nbw  York,  February  9,  1843. 

Dear  Sir  :  I  have  yours  of  the  Tth  instant,  in  relation  to  the  6  32- 
pounder  shells,  forwarded  you — the  amount  is  so  small  that  I  do  not  wish 
t')  keep  our  books  open,  and  you  will  oblige  me  by  paying  the  amount 
to  Mr.  F.  G.  Smith,  37  South  Front  street,  Philadelphia,  whose  re- 
ceipt will  be  binding. 

I  annex  copy  of  a  letter  just  received  from  Captain  Engle,  from 
which  there  appears  some  misunderstanding  ;  you  will  oblige  me  there- 
fore by  calling  on  Captain  Engle,  and  having  the  bills  rendered  for 
the  12  shells  sent  in  tne  autumn  passed,  and  returned  to  me  for  pay- 
ment— advisii^  me  of  your  having  done  so. 
Yours,  respectfully, 

WM.  KEMBLE, 
Agent  of  the  West  Point  Foundry  Associatum. 

Mr.  W.  W.  HuBBELL, 

72  8.  5th  street,  Philadelphia. 


Unitbd  States  Navy  Yard, 
Philadelphia,  February  8,  1843. 

Sir  :  A  short  time  since,  Mr.  Hubbell  brought  a  bill  here  for  ap- 
proval, for  24  shells  of  8-inch,  and  6  shells  of  a  smaller  size.  He 
(Mr.  H.)  told  me  that  12  had  been  paid  for  in  New  York.  If  such 
is  the  fact,  no  more  can  be  paid  for  by  the  government,  because  Mr. 
n.  was  only  authorized  to  have  12  cast  at  the  expense  of  the  govern- 
ment, therefore  you  will  have  to  look  to  Mr.  Hubbell  for  payment  for 
any  excess  over  the  twelve  which  I  authorized. 

I  am,  very  respectfully,  your  obedient  servant, 

F.  ENGLE,  Commander. 

Wm.  Eemble,  Esq.,  New  York. 


Exhibit  D. 

Philadelphia,  May  4,  1843. 

Sir  :  I  yesterday  called  on  Mr.  Smith,  received  and  paid  for  the 
10  shells,  at  6  per  cent.  off.  I  wish  you  to  send  me  6  32-pounder 
shells  immediately,  (as  soon  as  possible,)  cast  off  the  same  patterns, 
and  in  the  same  manner  as  those  you  furnished  me  to  order  of  12th 
January  last — I  will  pay  cash  for  them. 
Yours,  respectfully, 

WM,  W.  HUBBELL, 
72  8.  6th  street. 
Wm.  Ebmblb, 

Agent  West  Point  Foundry  Association. 

N.  B.  It  is  of  much  moment  to  me  to  have  them  in  a  short  timej 
and  please  ship  them  to  come  all  the  way  by  canal,  as  were  the  last. 

W.  H.  H. 
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EoMbitE. 

New  York,  May  18,  1843. 

Dear  Sir  :  At  foot  is  bill  of  6  shells  forwarded  Mr.  Smith,  37  S. 
Front  street,  amounting  to  |8  38,  which  I  have  written  him  you  will 
call  apd  pay,  when  the  bill  of  lading  will  be  delivered  over  to  yon. 
I  must  beg  you  to  understand  that  in  executing  these  small  orders 
I  am  governed  by  a  desire  to  oblige,  with  a  view  of  inducing  further 
orders,  and  having  charged  the  rate  on  extensive  orders,  trust  there 
will  be  no  further  misunderstanding  in  regard  to  the  price  and  time 
of  payment,  the  preparations  each  time  on  6  shells  absorb  all  profit. 
Yours  respectfully, 

WM.  KEMBLE, 
Agent  of  the  West  Point  Foundry  Asaociaiion. 

Mr.    W.    W.    HUBBRLL, 

72  S.  5th  street^  PhUaddphia. 

New  York,  May  16,  1843. 

Mr.  W.  W.  HUBBBLL, 

To  the  West  Point  Foundry  Association. 

To  6  shells,  150  lbs.  5c |7  60 

Packing  box,  50c,  cartage  38c ^ 88 

8  38 


New  York  Navy  Yard,  December  5, 1842. 
Sir  :  As  the  men  at  Sandy  Hook  for  proving  guns  are  to  be 
withdrawn,  I  am  unable  to  attend  to  the  further  examination  of  your 
thunderbolt  shells  until  next  spring.     I  will  inform  you  at  Philadel- 
phia as  soon  as  I  shall  be  able  to  attend  to  it. 
Yours,  respectfully, 

ALEXANDER  S,  WADSWORTH. 
Mr.  Wm.  W.  Hubbell,  Philadelphia. 

Endorsed  on  the  back  :  "Mr.  Wm.  W.  Hubbell,  South  5th  street, 
Philadelphia.     [New  York,  Dec.  5.]" 


Washington,  May  14, 1846. 

Sir  :  Colonel  Bomford  desires  me  to  say,  in  reply  to  your  letter  to 
the  Secretary  of  War  of  the  12th  instant,  that  he  will  be  in  Phila- 
delphia by  the  middle  of  next  week  to  witness  the  experiments  with 
your  shells. 

You  will  find  him  at  the  Franklin  Hotel. 
Respectfully,  your  obedient  servant, 

WM,  MAYNADIER, 

Captain  of  Ordnance. 
Wm.  W.  Hubbell,  Esq.,  PhUaddphia. 
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WAsmNQTON,  May  15,  1846. 

Sir  :  I  wrote  to  you  yesterday,  by  request  of  Colonel  Bomford,  say- 
ing that  he  would  probably  be  in  Philadelphia  by  the  middle  of  next 
week,  (the  time  stated  in  your  letter  to  the  Secretary  of  War  for 
making  your  experiments,)  and  that  he  would  be  found  at  the  Frank- 
lin Hotel. 

Colonel  Bomford  has  this  morning  received  your  letter  of  the  12th 
instant,  and  desires  that  you  may  be  informed  that  he  will  be  in 
Philadelphia,  if  possible,  in  time  to  witness  the  first  experiments,  and 
at  any  rate  in  time  to  be  present  at  the  second.  You  may  inquire 
for  him  at  the  Franklin  Hotel,  and  if  he  is  not  there  to  see  the  ex- 
periments on  Saturday,  Lieutenant  Dearborn,  at  Frankford  arsenal, 
might  be  asked  to  attend,  who  could  take  notes  and  give  Colonel  Bom- 
ford information  in  reference  to  them. 
Yours,  respectfully, 

WM.  MAYNADIER, 

Captain  of  Ordnance. 

P.  S. — Colonel  Bomford  requests  that  you  might  wait  a  day  for 
him,  in  case  he  should  not  be  able  to  be  at  Philadelphia  the  day  you 
state,  Thursday  of  next  week. 

Wm.  W.  Hubbbll,  Esq., 

No.  76  South  m  streety  PhOaddphia. 

Endorsed  on  the  back:  *' Wm.  W.  Hubbell,  esq..  No.  75  South 
4th  street,  Philadelphia,  Penn.     [Washington,  D.  C,  May  15.]" 


In  the  matter  of  the  application  of  William  W,  Hubbell  to  Congress  for 
compensation  for  the  use  of  his  eaq)losive  shell  castings. 

State  of  New  York,  ) 

City  and  County  of  New  York,  J     ' 

Wentworth  S.  Butler,  of  said  city,  being  duly  sworn,  says:  That 
he  is  librarian  of  the  New  York  Society  Library,  in  the  city  of  New 
York,  and,  as  such,  has  full  charge  of  the  books,  documents,  publica- 
tions, and  papers  belonging  to  said  library  at  the  rooms  of  said  insti- 
tution, No.  67  University  Place,  in  the  city  of  New  York,  and  has  had 
such  charge  for  several  years  past. 

And  deponent  further  says  that  said  library  contains  the  files  of  the 
New  York  Herald,  for  the  year  1843,  bound  up  consecutively,  and  that 
he  finds  in  said  files  of  the  New  York  Herald,  for  the  year  1843,  bound 
up  as  aforesaid,  a  number  of  said  Herald  purporting  to  have  been 
issued  and  published  on  the  13th  day  of  August,  1843,  and  bearing 
that  date,  which  said  number  of  the  Herald  contains  an  article  enti- 
titled  or  headed  "Experiments  at  Sandy  Hook,"  of  which  article  de- 

gment  has  made  a  full  and  correct  copy  from  said  number  of  the 
erald  and  annexed  said  copy  hereto;  and  that  the  paper  hereto  an- 
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nexedy  marked  A^  and  on  whicli  this  deponent  has  written  his  name 
in  the  margin,  is  a/tiZI,  truCj  and  correct  cop3r*of  said  article  from  the 
New  York  Herald  of  August  13,  1843,  and  that  deponent  copied  the 
same  from  the  files  of  said  paper  so,  as  aforesaid,  in  his  charge 

WENTWORTH  S.  BUTLEK, 

Librarian  N.  Y.  8.  L. 

Sworn  to  before  me  this  16th  day  of  March,  1858. 

THOS.  MACFARLAN, 

Commissioner  of  Deeds, 

Paper  marked  Ay  referred  to  in  the  foregoing  affidavit  and  making  part 

of  the  same. 


**0n  Thursday  last  one  of  Mr.  Hubbell's  thunder  bombs,  fired  hy 
an  eight  pound  cartridge  from  a  32-pounder  gun  at  this  gun-practice 
station,  exploded  the  instant  of  impact,  midway  in  a  target  the  thick- 
ness of  the  side  of  a  line-of-battle-ship,  1,050  yards  distant,  and  tore 
it  in  thousands  of  pieces,  blowing  some  of  them  110  feet  from  the  tar- 
get. A  piece  weighing  150  pounds  was  blown  60  feet  distant.  The 
destruction  extended  ten  feet  lengthways  of  the  timber  of  the  target, 
and  a  board  target  lying  on  the  ground  30  feet  distant  was  also  much 
shattered  to  pieces  by  it.  Also,  one  of  the  242  lb.  balls  was  fired  from 
the  immense  wrought  iron  gun  with  great  precision." 

WENTWORTH  S,  BUTLER. 


Commandant's  Opficb  United  States  Navy  Yard, 

Philadtlphiay  Mayb^  1843. 

Sir  :  I  transmit  herewith  a  report  made  by  Lieut.  William  A. 
Wurts,  who  was  directed  to  accompany  Mr.  Hubble  to  witness  some 
experiments  made  with  the  "  thunderbolt  shell." 

The  experiments  were  made  at  the  expense  of  Mr.  Hubble,  who 
has  requested  me  to  forward  the  report,  that  you  might  become  ac- 
quainted with  the  result. 

I  am,  very  respectfully,  your  obedient  servant, 

GEORGE  C.  READ. 
C!om.  William  M.  Cranb, 

Chief  of  the  Bureau  of  Ordnance^  dtc.y  Washington,  D.  0. 
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Philadblphia  Navy  Yard, 

May  6,  1843. 

Sib  :  I  have  the  honor  to  enclose  a  report  by  Lieut.  W.  A.  Wurts, 
who  was  present,  by  my  order,  at  the  firing  of  three  of  Mr.  Hubbell's 
"thunderbolt  shells." 

Respectfully,  sir,  your  obedient  servant, 

P.  ENGLE,  Commandant. 
Com.  Qborgb  C.  Read, 

Commanding  Navy  Tardy  c£c,,  PhUaddphia. 


Navy  Yard,  Philadelphia, 

AprU  27,  1843. 

Sib  :  In  compliance  with  your  instructions,  I  was  present  at  the 
experiments  made  with  Mr.  Wm.  Wheeler  Hubbell's  *' thunderbolt 
shells,"  between  the  hours  of  11  and  2  o'clock  this  day,  about  half 
a  mile  below  this  yard.  The  following  is  a  statement  of  the  result : 
Three  six-pounder  cannon  *' thunderbolt  shells,"'  each  weighing  4 J 
pounds,  were  fired  from  a  six-pounder  carronade,  obtained  from  this 
yard,  at  a  target  8  feet  long  by  7  feet  7  inches,  and  12  inches  thick — 
2f  inches  of  the  thickness  being  oak  and  9^  inches  hemlock  ;  distant 
about  90  yards,  and  standing  upright  on  three  floating  hemlock  logs. 
The  two  first  shells  passed  through  the  target,  splintering  with  effect 
of  solid  shot^  and  immediately,  or  within  six  feet,  exploded,  driving 
fragments  of  the  shell  in  every  direction.  The  explosion  was  evi- 
dently the  effect  of  concussion  and  friction  in  passing  through  the  tar- 
get. Eleven  places  are  counted  in  the  logs  cut  by  the  pieces  of  the 
exploded  "thunderbolt  shell,"  which,  occupying  but  a  small  part 
of  the  courses,  for  the  pieces  of  the  "thunderbolt  shell"  to  take 
effect  upon,  gi^es  reason  to  believe  that  they  bursted  into  a  great 
many  pieces,  and,  from  the  appearance  of  the  logs,  with  great 
explosive  power.  The  last  "thunderbolt  shell"  missed  the  target, 
and  bounded  along  over  the  water,  I  should  judge,  nearly  a  mile, 
when,  having  nearly  spent  its  force,  and  not  having  received  concus- 
sion or  friction  on  the  target  to  cause  explosion,  it  exploded  on  a  re- 
serve, which  Mr.  Hubbell  informs  me  existed  in  all  the  "  thunderbolt 
shells"  for  such  an  event. 

From  the  position  in  which  the  shells  which  struck  the  target  ex- 
ploded, it  is  highly  probable  that  the  explosion  of  the  "  thunderbolt 
shell,"  after  passing  through  a  ship's  side,  will  take  place  immedi- 
ately over  the  deck,  and  by  its  explosive  power,  do  great  damage  in 
every  direction. 

Mr.  Hubbell  informs  me  that  he  considers  the  above  experiment 
with  the  "thunderbolt  shell"  entirely  successful,  and  that  he  can 
also  prepare  them  to  explode  at  the  time  of  passing  into  a  ship's  side, 
for  the  especial  purpose,  in  conjunction  with  the  kind  used  in  action, 
of  immediately  dismantling  and  sinking  a  vessel. 
The  cartridges  prepared  by  Mr.  Hubbell  were  one  pound,  but  on 
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Bureau  op  Ordnance  and  Hydrography, 

March  17,  1858. 

Sir  :  In  compliance  with  your  directions,  endorsed  upon  the  letter 
to  the  department  from  the  Hon.  Thomas  B.  Florence,  of  the  House 
of  Representatives,  I  have  the  honor  to  transmit  herewith  sketches 
showing  a  section  of  12  and  24-pounder  shrapnel.  (There  is  no  such 
calibre  as  6-pounder  in  the  navy.)  Mr.  Florence's  letter  is  herewith 
returned. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

D.  N.  INGRAHAM, 

Chief  of  the  Bureau. 
Hon.  Isaac  Toucey, 

Secretary  of  the  Navy. 


House  of  Representatives,  March  16,  1858. 

Sir  :  On  behalf  of  the  Committee  on  Naval  Affairs,  in  the  investi- 
gation of  the  claim  of  W.  W.  Hubbell,  esq.,  for  the  use  of  his  patent 
shell  casting,  referred  to  me,  you  are  respectfully  requested  to  furnish 
me  with  a  copy  of  the  order  of  August  22,  1842,  issued  to  Commo- 
dore Alexander  S.  Wadsworth,  to  try  or  examine  his  shells. 

Also  a  copy  of  the  order  issued  at  the  same  time  to  the  Philadel- 
phia navy  yard,  authorizing  their  preparation  or  trial. 

Likewise,  information  to  the  following  requests  or  inquiries  from  the 
ordnance  is  asked : 

1.  To  send  me  a  full  size  drawing  in  section  of  the  8>inch  shell 
casting,  used  or  made  in  1841,  and  inform  whether  the  neck  or  rein- 
force of  the  same  was  used  with  a  tvooden  fuse  stock  to  fit  in  a  conical 
opening  through  the  thickness  of  the  reinforce. 

2.  To  send  also  a  fvU  size  drawing  in  section  of  the  8-inch  shell 
casting,  with  the  flat-based  or  plain  reinforce  around  the  fuse,  and 
inform  whether  the  same  was  or  is  used  in  the  service  with  a  metallic 
bush  BLud  fuse  stock  f 

3.  To  inform  what  number  of  shells  with  this  flat-based  or  plain 
reinforce  around  the  fuse  have  been  cast  since  1843  for  the  service  of 
all  sizesj  including  shrapnels,  as  near  as  may  be  estimated.  A  gen- 
eral estimate  will  suffice. 

4.  What  number  of  these  shells,  with  fat-based  or  plain  reinforce 
around  the  fuse  hole,  of  all  sizes,  are  now  on  hand  in  the  naval  depots, 
vessels,  and  foundries  of  the  service,  including  shrapnel  shell  cast- 
ings ?     A  general  estimate  being  sufficient. 

Very  respectfully,  your  obedient  servant, 

THOMAS  B.  FLORENCE. 
Hon.  Isaac  Toucey, 

Secretary  of  the  Navy. 
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Navy  Department, 

AprU  5,  1858. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  16th  ultimo,  desiring,  on  behalf  of  the  Committee  on  Naval  Af- 
fairs, certain  information  in  connexion  with  Mr.  W.  W.  Hubbell's 
shells. 

The  enclosed  copy  of  a  letter,  dated  the  2d  instant,  from  the  chief 
of  the  Bnrean  of  Ordnance  and  Hydrography,  and  the  copies  of  letters 
and  the  drawings  accompanying  it,  will  furnish  the  information  asked 
for  in  your  letter,  excepting  answers  to  the  third  and  fourth  ques- 
tions, which  cannot  be  readily  given. 

I  am,  very  respectfully,  your  obedient  servant, 

I.   TOUCEY. 
Hon.  Thos.  B.  Florence, 

Committee  on  Naval  Affairs^  BjouBt  of  Reps. 


Bureau  of  Ordnance  and  Hydrography, 

April  2,  1858. 

8ir  :  In  compliance  with  the  request  contained  in  the  letter  to  the 
department  from  the  Hon.  Thomas  B.  Florence,  of  the  Naval  Com- 
mittee of  the  House  of  Representatives,  I  have  the  honor  to  transmit 
herewith  copy  of  an  order  from  the  late  Board  of  Navy  Commissioners, 
dated  August  22,  1842,  to  Commodore  Alexander  S.  Wadsworth,  to 
make  experiments  with  thirty-two-pounder  **  thunderbolt  shells,"  in- 
vented by  Mr.  William  W.  llubbell.  Also,  copy  of  an  order,  of  the 
same  date,  to  the  commandant  of  the  navy  yard  at  Philadelphia,  to 
afford  Commodore  Wadsworth  facilities  for  making  the  experiments. 
A  drawing  of  the  eight-inch  shell  which  was  used  in  the  navy  in 
1841,  with  a  wooden  fuse,  and  a  drawing  of  the  eight*inch  shell 
adopted  in  October,  1846,  and  intended  for  the  use  of  Mr.  Alger's 
paper  fuse,  are  also  enclosed.  The  eight-inch  shells  now  used  in  the 
navy  have  a  metallic  bush  and  fuse  stock,  which  have  been  in  use 
since  the  year  1847. 

A  satisfactory  reply  to  the  third  and  fourth  inquiries  in  the  letter 
from  the  Hon.  Mr.  Florence  cannot  be  made,  at  this  time,  with  the 
present  clerical  force  of  the  bureau.  I  would  also  remark,  that  there 
u  a  large  correspondence  on  the  files  of  this  office  in  relation  to  Mr. 
Hubbell's  '*  thunderbolt  shells,"  copies  of  which  can  be  furnished,  if 
deemed  necessary  by  the  Committee  on  Naval  Affairs. 
Mr.  Florence's  letter  is  herewith  returned. 

I  have  the  honor  to  be,  sir,  with  great  respect,  your  obd't  servant, 

D.  N.  INGRAHAM, 

Chief  of  the  Bureau. 
Hon.  Isaac  Toucey, 

Secretary  of  the  Navy. 


32  WM.   W.   HUBBELL. 


Navy  Commissioner's  Office, 

August  22, 1842. 

Sir:  The  commissioners  have  received  your  letter  of  the  16th  inst. 
transmitting  the  communication  of  Mr,  Hubbell  respecting  his  "thun- 
derbolt shells,"  and  the  Secretary  of  the  Navy  having  authorized  an 
experiment  to  be  made  with  those  shells,  if  it  can  be  done  without  too 
much  cost,  the  board  have  instructed  Com.  Wads  worth,  now  in  New 
York,  to  attend  to  the  proposed  experiment  when  convenient.  Yon 
will  be  pleased,  therefore,  to  afford  him  such  facilities  as  he  may  re- 
quire in  making  the  experiment. 

The  expense  is  chargeable  to  the  appropriation  of  $50,000  for  expe- 
riments, &c.,  being  part  of  $600,000  appropriate  by  act  of  Congress 
approved  September  11,  1841. 

Respectfully,  &c., 

W.  M.  CRANE, 
For  the  Board  of  Navy  Commissioners. 

Com.  George  C.  Read, 

Comm^xndant  Navy  Yard,  Philadelphia. 


Navt  Commissioner's  Office, 

August  22,  1842. 
Sir  :  The  commissioners  transmit  herewith  copies  of  letters  from 
Commander  Engle  and  Mr.  Wm.  W.  Hubbell  in  relation  to  certain 
experiments  with  the  32-pounder  thunderbolt  shells,  invented  by  the 
latter,  which  he  is  desirous  should  be  made,  and  which  the  Secretary 
has  authorized,  if  it  can  be  done  without  too  much  cost. 

You  will,  therefore,  be  pleased  to  attend  to  this  matter  when  your 
convenience  will  enable  you  to  do  so,  reporting  the  result,  with  your 
opinion  also,  to  the  board.  The  shells  are  at  Philadelphia,  and  Com. 
Read  has  been  directed  to  afford  you  such  facility  as  you  may  require 
in  making  the  experiments  authorized. 
Respectfully,  &c., 

L.  WARRINGTON, 
For  the  Board  of  Navy  Commissioners. 
Com.  A.  S.  Wadsworth,   Washington. 


36th  Ookobbsb,  )  HOUSE  OF  REPRESENTATIVES.    J  Mis.  Doo. 
1st  Beaaion.     \ 


HALF-PAY  TO  OFFICERS  OF  THE  REVOLUTIONARY  WAR. 


RESOLUTION 

Of 

THE  LEGISLATURE  OF  THE  STATE  OF  VIRGINIA, 

rOE  TBB 

Final  ieUlemefU  qf  the  half-pay  to  qfficera  of  the  revclutianary  war. 


Apbil  21,  1868. 


A  RESOLUTION  for  the  flnal  MtUement  of  half-pay  to  officers  of  the  revolationary  war, 
adopted  bj  the  general  aMemoy  March  25, 1858. 

Whereas  the  resolutions  of  the  continental  Congress  of  the  2l8t  of 
October,  1780,  January  the  7th,  1781,  and  March  the  8th,  1785, 
promised  half-pay  for  life  to  the  officers  of  the  revolutionary  army  who 
should  serve  to  the  end  of  the  war,  or  until  the  time  of  their  reduction ; 

And  whereas  the  commutation  certificates  issued  after  the  war  in 
lieu  of  said  half-pay  were  greatly  depreciated  in  value,  so  that  the 
engagements  of  Congress  to  the  said  officers  have  not  been  fully  dis- 
charged ; 

Besdvedj  That  our  senators  in  Congress  be  instructed,  and  our  repre- 
sentatives requested,  to  advocate  and  vote  for  any  bill  now  before  Con- 
gress, or  which  may  hereafter  be  introduced,  providing  for  the  final 
settlement  and  payment  of  the  half-pay  promised  by  the  resolutions 
aforesaid,  and  that  the  governor  of  this  commonwealth  be  requested 
to  transmit  to  each  of  our  senators  and  representatives  in  Congress  a 
copy  of  this  preamble  and  resolution. 


35th  CoNaREss, )  HOUSE  OP  REPRESENTATIVES.   <  Mb.  Doc. 
IH  Skaeion.     S  I  No.  123. 


THE  DRED  SCOTT  DECISION. 


RESOLUTIONS 

Of  ram 

LEGISLATURE  OF  IHE  STATE  OF  MASSACHUSETTS, 

IN  MBLATION  TO 

The  deciaiait  of  the  Supreme  Court  in  the  case  of  Scott  versas  Sanford. 


April  21,  1858.-— Ordered  to  be  printed. 


COMMONWEALTH  OF  MASSACHUSETTS. 

IK  THB  YEAR  ONE  THOUSAND  BIGHT  HUNDRED  AND  FIFTY-EIGHT. 

IlESOLUnONS  in  relalion  to  the  decision  of  the  Supreme  Court  of  the  United  States  in  case 

of  Scott  venut  Sanford. 

Resolved^  That  while  the  people  of  Massachusetts  recognise  the 
Tightfal  jadicial  authority  of  the  Supreme  Court  of  the  United  States 
in  the  determination  of  all  questions  properly  coming  before  it,  they 
will  never  consent  that  their  rights  shall  be  impaired,  or  their  liberties 
invaded,  by  reason  of  any  usurpations  of  political  power  by  said 
tribunal. 

Reaolvedy  That  slavery  does  not  and  cannot  exist  in  the  Common- 
wealth of  Massachusetts. 

Resolved,  That  all  citisens  of  Massachussetts  are  citizens  of  the 
United  States ;  that  all  negroes,  not  aliens,  domiciled  within  her  limits, 
are  citizens  of  Massachusetts,  and  are  entitled  to  all  the  rights,  privi- 
leges, and  immunities  of  citizenship  in  the  courts  of  the  United  States 
and  elsewhere. 

Resdvedy  That  no  part  of  the  decision  of  the  Supreme  Court  of  the 
United  States,  in  the  case  of  Scott  vereua  Sanford,  is  binding,  which 
was  not  necessary  to  the  determination  of  that  case. 

R€»clvedy  That  in  said  case  there  was  no  cause  for  the  inquiry,  on 
^ie  part  of  the  Court,  into  the  constitutionality  of  the  act  of  Congress 
of  March  sixth,  eighteen  hundred  and  twenty,  known  as  the  Missouri 
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Compromise,  whereby  slavery  north  of  thirty-six  degrees  thirty 
minutes,  in  the  territory  acquired  from  France,  was  forever  pro- 
hibited ;  that  we  hold  said  act  to  have  been  constitutional  and  valid ; 
and  that  its  repeal  was  unwise,  a  gross  breach  of  faith,  and  the  source 
of  unmingled  injustice  and  wrong. 

Resolved y  That  slavery  can  exist  nowhere,  except  by  positive  law ; 
while  freedom  is  the  natural  condition  of  man. 

jReadvedy  That  we  regard  the  doctrine  that  the  Constitution  of  the 
United  States  protects  and  maintains  slavery  in  the  Territories  as 
unfounded,  monstrous,  and  a  palpable  contradiction,  since  the  pre- 
amble to  that  instrument  declares  that  it  was  formed  to  '^  secure  the 
blessings  of  liberty,"  not  the  curse  of  slavery,  "to  the  people  of  the 
United  States  and  their  posterity." 

jResdvedy  That  Massachusetts  is  unalterably  opposed  to  any  exten- 
sion of  the  slave  territory  of  the  United  States,  and  to  any  increase  of 
slave  representation  in  Congress  by  the  admission  of  new  States. 

Besolvedf  That  his  excellency  the  governor  be  requested  to  transmit 
a  copy  of  these  resolutions  to  the  President  of  the  United  States,  to 
the  governors  of  each  of  the  States  and  Territories,  and  to  each  of  our 
senators  and  representatives  in  Congress. 

House  op  Reprbsbntattves,  March  27,  1858. 

JULIUS  ROCKWELL, 

Speaker. 

In  Senate,  March  2T,  J868. 
Passed. 

CHARLES  W.  UPHAM, 

Presideni. 

March  27,  1868. 
Approved. 

NATH'L  P.  BANKS. 

Secretary's  Office, 
Boston^  AprU  9,  1858. 
I  hereby  certify  the  foregoing  to  be  a  true  copy  of  the  original  reso- 
lutions; 

Attest : 

OLIVER  WARNER, 
Secretary  of  the  GomnumweaUk 


35th  Conskebb,  )  HOUSB  OF  BEPBESENTATIYES.    (  Mis.  Doo. 
IH  Session.     S  )  No.  124. 


KANSAS. 


Ana  SI,  1868.— Ordered  to  be  printed. 


RESOLUTIONS 

or 

THE  COMMONWEALTH  OF  MASSACHUSETTS, 

nr  BILiLTIOH  TO 

The  €uimiuion  of  Kanaas. 


COMMONWEALTH  OF  MASSACHUSETTS. 

IN  THB  TEAR  ONB  THOUSAND  SIGHT  HUNDRED  AND  FIFTT-BIGHT. 

RESOLVES  in  relation  to  the  admiMlon  of  Kumt. 

WhereaSy  The  President  of  the  United  States  has  recently  trans* 
mitted  the  Lecompton  constitution  to  Congress,  with  a  message 
recommending  its  ratification  by  that  body,  and  there  is  reason  to  fear 
that  it  may  be  so  ratified ;  and 

Whereat  J  The  aforesaid  Lecompton  constitution  was  framed  by  » 
convention  which  was  the  embodiment  and  consummation  of  a  series 
of  yiolent,  usurping,  and  fraudulent  acts,  by  which  the  people  of 
Kansas  had  been  despoiled  of  the  right  of  self-goyernment  fcr  more 
than  three  years — ^the  members  of  that  convention  being  chosen  and 
convoked  by  a  minority  of  the  people,  through  the  instrumentality  of 
fraud,  violence,  and  official  misconduct ;  and 

Whereas^  The  people  of  Kansas,  at  a  legally  authorized  election, 
holden  on  the  fourtn  day  of  January,  eighteen  hundred  and  fifty- 
eight,  rejected  the  aforesaid  Lecompton  constitution  by  a  majority  of 
more  than  ten  thousand  votes ;  and 

WhereaSj  It  is  entirely  within  the  power  of  Congress  to  reject  the 
said  Lecompton  constitution,  or  to  ratify  a  constitution  which  has 
received  the  approval  of  the  people  of  Kansas,  or  to  authorize  them 
to  form  a  constitution  under  such  conditions  as  Congress  may  pre- 
scribe; therefore — 

Bescilved^  That  in  the  judgment  of  the  Commonwealth  of  Massa- 
clmsetts,  the  proposed  ratification  of  the  Lecomption  constitution 
would  be  an  endorsement  by  Congress  of  the  oppression  and  outrages 
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Whicli  have  been  practised  in  Kansas,  in  the  highest  degree  disgtaceftil 
to  the  national  gorernment,  a  breach  of  the  national  faith  solemDiy 
pledged  to  the  Territory  in  her  organic  act,  an  abuse  of  the  power  of 
Congress,  and  a  flagrant  yiolation  of  the  fundamental  principles  of 
republican  freedom. 

Resolved  J  That  as  all  government  derives  all  its  just  powers  from 
the  will  of  the  governed,  as  all  political  sovereigntj  resides  in  the 
people,  and  as  the  will  of  the  majority  is  the  ultimate  and  supreme 
power  in  the  State — therefore,  to  force  a  constitution  upon  the  people 
of  Kansas,  not  only  without  their  assent,  but  against  their  expressed 
will,  would  be  treason  against  the  principles  of  our  institutions,  a 
denial  of  the  political  faith  of  the  framers  of  our  Constitution,  and  nXL 
act  of  tyranny  which  admits  of  no  defence  or  palliation. 

Resolved^  That  Massachusetts  contemplates  with  dismay  so  grave  8 
departure  from  those  principles  of  popular  self-government,  of  which 
this  nation  stands  as  the  exemplar  to  the  world — principles  on  which 
the  liberties  of  this  Commonwealth  and  her  sister  States  depend,  and 
that  she  raises  her  voice  with  no  common  alarm  and  indignation  ia 
solemn  remonstrance  against  the  act. 

Rewlvedj  That  our  senators  be  instructed,  and  our  representativeB 
in  Congiess  be  requested,  to  oppose  all  attempts  to  force  upon  the 
people  of  Kansas  a  constitution  against  their  assent. 

Resolvedy  That  his  excellency  the  governor  be  requested  to  transmit 
a  copy  of  the  foregoing  preamble  and  resolves  to  each  of  the  senators 
and  representatives  of  this  State  in  Congress. 

HousB  Of  Beprbsentativbb,  March  27,  1858. 
X  assed 

JULIUS  ROCKWELL,  Speaks. 

Ik  Sbnatb,  March  27,  1858. 

Passed 

CHARLES  W.  UPHAM,  Preadmt. 

Mabch  27,  185& 

Approved. 

NATHANIEL  P.  BANKS. 

Sbcretakt's  Office,  Boston,  AprU  9,  1858. 

I  hereby  certify  the  foregoing  to  be  a  true  copy  of  the  original 
resolves. 

OLIVER  WABNER, 

Secretary  of  the  CommonweaUh. 


36th  Oohorhbb,  )  HOUSE  OF  BEPBESENTATIYES.  (  Mis.  Doo. 
Itt^aaioa.     S  I  No.  125. 


KANSAS— LECOMPTON  CONSTITUTION. 


RESOLUTION 

OP  TBB 

LEGISUTURE  OF  THE  STATE  OF  WISCONSIN, 


BUATTVa  TO 


The  Leoompton  Constitution. 


April  22,  1858. 


JOINT  RESOLUTION  relatiTa  to  the  Lecompton  coDBtitutioii. 

Resolved  by  thepeyple  of  the  State  of  Wisconsin  represented  in  senate 
and  assembly  J  firsts  That  Congress  has  no  power  by  the  Constitution, 
or  of  common  right,  to  create  a  State  or  form  a  constitution  for  any 
people  without  their  consent,  and  that  any  attempt  to  exercise  such 
power  should  be  regarded  as  a  dangerous  innovation,  alike  subTersiTO 
of  the  fundamental  principles  upon  which  our  national  institutions 
rest  and  of  the  declaration  contained  in  the  charter  of  our  national 
liberties — that  all  governments  derire  their  just  powers  from  the  con- 
sent of  the  governed. 

Second.  That  the  people  of  this  State  do  solemnly  protest  against 
the  passage  of  any  act  or  resolution  by  Congress  introducing  or  ad- 
mitting Kansas  into  the  federal  Union  as  one  of  the  States  thereof, 
under  the  instrument  commonly  denominated  the  Lecompton  consti- 
tution, or  under  any  constitution  which  shall  not  have  been  first 
submitted,  as  a  whole,  to  a  fair  vote  of  the  people  thereof,  and  have 
been  by  them  ratified  and  approved 

Third,  That  they  are  alike  opposed  to  the  passage  of  any  act  pro- 
viding for  the  formation  of  a  constitutional  convention  in  the  Territory 
of  Kansas,  unless  said  act  shall  provide  for  just  apportionment  of 
delegates  to  said  convention,  based  upon  the  number  of  inhabitants  in 
said  Territory,  and  the  election  of  such  delegates  by  a  fair  vote  of  the 
^ident  people  ;  and  unless  provision  is  made  in  said  act  for  a  sub- 
miision  of  any  constitution  wnich  may  be  formed,  in  all  its  parts,  as 
A  whole,  to  a  fair  vote  of  the  people  for  their  acceptance  or  rejection. 

Fourth.  That  the  passage  of  any  act  or  resolution,  in  the  nature  of 
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a  oompromiBe  or  otherwise,  whereby  the  admission  of  Kansas  as  a 
State  is  made  a  condition  to  the  admission  of  any  other  newly  formed 
State,  or  to  the  organization  of  any  new  Territory,  would  be  a  viola- 
tion of  right  and  of  the  principles  of  just  government. 

Besolv^j  That  the  governor  be  requested  to  forward  a  copy  of  the 
foregoing  resolution  to  each  of  the  senators  and  representatives  in  Con- 
gross  for  this  State,  to  be  by  them  laid  before  Congress. 

F.  S.  LOVELL, 

Speaker  of  the  AsaenMy. 

H.  H.  GILES, 
President  of  the  Senate  pro  tern. 

Approved  April  15,  1858. 

ALEX.  W.  RANDALL. 


Statb  op  Wisconsin, 
Secretary's  Office.    J  **" 

The  secretary  of  state  of  the  State  of  Wisconsin  does  hereby  certify 
that  the  foregoing  joint  resolution  has  been  compared  with  the 
original  enrolled  resolution  filed  in  this  office,  and  that  the  same  is 
a  true  and  correct  copy  thereof,  and  of  the  whole  of  such  original. 

In  witness  whereof,  I  have  hereunto  set  my  hand  and  affixed  the 
Tt  p  1  gr^^  seal  of  the  State,  at  the  capitol,  in  Madison,  this  16th 
L^-  ^-J    day  of  April,  A.  D.  1858. 

J.  D.  RUGGLE8, 
AsHstant  Secretary  of  State. 


35th  CoNQRiBS,  )   HOUSE  OF  REPRESENTATIVES.   (  Mk.  Doc. 
lat  Session.     $  I  No.  126. 


LIEUTENANT  MAURY. 


RESOLUTIONS 

OP  THE 

LEGISLATURE  OF  THE  STATE  OF  NEW  YORK, 

ASKINO 

For  the  promotion  of  Lieutenant  Maury. 


Afbil  27,  1858. — Referred  to  the  Committee  on  Naval  AflSiirs. 


State  op  New  York, 
In  Assembly^  April  14,  1858. 

On  motion  of  Mr.  Fallerton,  the  following  preamble  and  resolutions 
were  adopted : 

Whereas  Lieutenant  Maury,  of  the  United  States  navy,  having,  by 
his  unwearied  industry  and  the  application  of  his  vast  scientific  skill, 
made  discoveries  respecting  the  winds  and  currents,  which  furnish 
additional  security  to  ocean  navigation,  add  to  the  protection  of  com- 
merce, and  contribute  to  enhance  our  commercial  character  and  great- 
ness as  a  people,  has  entitled  himself  to  the  thanks  of  his  countrymeui 
and  to  honorable  advancement  and  promotion  : 

There/ore^  (if  the  senate  concury)  oe  it  resolved^  That  our  senators 
and  representatives  in  Congress  be,  and  they  are  hereby,  requested  to 
nse  all  honorable  means  to  obtain  the  promotion  of  Lieutenant  Maury 
to  such  rank  in  the  navy  as  his  eminent  services  and  merits  entitle 
kirn  to. 

And  be  it  further  reaolvedy  That  his  excellency  the  governor  be,  and 
h  hereby  is,  requested  to  forward  a  copy  of  these  resolutions  to  each 
«f  our  said  senators  and  representatives. 

By  order:  D.  WILSON,  Clerk. 

In  Senate,  April  15,  1858. 
Concurred  in  without  amendment. 

By  order :  S.  P.  ALLEN,  Clerk. 


K* 


35th  CoHOREsg,  )  HOUSE  OF  REPRESENTATIVES.  C  Mb.  Doc. 
\8t  Session.     J  {  No.  127. 


CHANGE  IN  THE  ARMY  UNIFORM. 


LETTER 

FBOX 

THE  SECRETARY  OF  WAR, 

IN   RKFEBXNCI    TO 

The  recent  change  in  the  army  uniform,  dec. 


Mat  4,  1858. — Referred  to  the  Committee  of  Wajrs  and  Means. 


.  War  Dbpartbient, 

/  Washington^  April  30,  1858. 

Sib:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
fte  28th  instant,  asking  the  necessity  for  the  recent  change  in  the 
^7  uniform  and  the  legal  authority  for  making  the  same. 
In  consequence  of  repeated  representations  by  many  oflScers  of  the 
•rmy  of  the  entire  unsuitableness  of  the  old  uniform  cap,  a  board  was 
<^ted  to  convene,  composed  of  officers  of  experience  m  the  service, 
^  consider  the  propriety  of  a  change  in  this  respect,  as  well  as  in 
others  of  minor  importance  in  which  improvements  were  thought  de- 
^'rable.     After  a  full  consideration  of  the  subject,  the  board  recom- 
mended certain  modifications  of  the  established  uniform,  which  are 
'iUIy  described  in  the  enclosed  printed  order,  urging  their  adoption 
M  necessary  for  the  comfort  of  the  troops,  and  desirable  on  account  of 
^e  greater  neatness  and  simplicity  which  they  would  impart  to  the 
•oldiers'  dress.     The  old  uniform  cap  was  represented  as  utterly  un- 
>tiited  for  the  service,  affording  little  or  no  protection  to  the  soldier, 
-^posing  him  unnecessarily  to  scorching  suns,  to  drenching  rains,  and 
^Id  and  sweeping  winds,  and  adding  to  the  unavoidable  hardships  of 
Urtive  service  one  which  could  readily  be  obviated  by  the  use  of  a  felt 
Xhi  such  as  has  now  been  adopted.     So  apparent,  indeed,  was  the 
Necessity  for  a  change  in  this  respect,  that  it  is  well  known  to  the 
lepartment  that  the  soldiers  themselves,  finding  the  cap  which  was 
provided  by  the  government  useless  for  the  only  purpose  for  which  a 
inp  is  used,  as  a  covering  for  the  head  and  a  protection  for  the  face 
tnd  neck,  have  in  many  instances  abandoned  it  and  provided  them- 
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selves  with  hats  at  their  own  expense.     The  only  other  change  which 
affects  in  any  important  degree  the  estimate  for  army  clothing  is  in    t 
the  color  of  the  pants,  dark  hlue  having  been  substituted  for  a  lighter    j 
shade  of  the  same  color.     This  alteration,  while  it  adds  not  a  little  to    i 
the  appearance  of  the  uniform,  opens  a  wider  range  of  selection  in  the    ^ 
purchase  of  the  material;  and  will  thus,  in  all  probability,  by  inviting  . 
competition,  enable  the  department  to  procure  a  better  article  at  a 
cheaper  rate.     So  that  this  change,  though  involving  an  increased    . 
expenditure  at  the  outset  to  inaugurate  it,  will  be  in  reality  a  measure 
of  true  economy  in  the  end.  . 

The  legal  authority  for  the  change  is  found  in  article  100,  section  ^ 
1,  of  the  act  of  April  10,  1806,  ''establishing  ruins  and  articles  for  | 
the  government  of  the  armies  of  the  United  States,"  which  gives  the  s 
President  power  '*  to  prescribe  the  uniform  of  the  army."  ^ 

Very  respectfully,  your  obedient  servant, 

JOHN  B.  FLOYD, 

Secretary  of  War. 

Hon.  J.  Glanct  Jones, 

Chairman  Cora.  Ways  and  MeanSy  H.  B. 


War  Department,  Adjutant  General's  Office, 
Washington,  Mardi  24,  1858. 

The  following  regulations  have  been  received  from  the  War  De- 
partment, and  are  published  for  the  information  and  guidance  of  the 
army : 

I.  Instead  of  the  uniform  cap  prescribed  by  existing  regulations, 
all  corps  of  the  army  will  wear  a  hat  of  the  pattern  hereinafter  de- 
scribed : 

hat. 

For  officers:  Of  best  black  felt.  The  dimensions  of  medium  size 
to  be  as  follows  : 

Width  of  brim,  3i  inches. 
Height  of  crown,  6:^^  inches. 
Oval  of  tip,  ^  inch. 
Taper  of  crown,  J  inch. 
Curve  of  head,  f  inch. 
The  binding  to  be  ^  inch  deep,  of  the  best  black  ribbed  silk. 
For  enlisted  men :  Of  black  felt,  same  shape  and  size  as  for  officers, 
with  double  row  of  stitching,  instead  of  binding,  around  the  edge. 
To  agree  in    quality  with   the    pattern  deposited   in    the  clothing 
arsenal. 

TRIMMINGS. 

For  general  officers:  Gold  cord,  with  acorn-shaped  ends.  The 
brim  of  the  hat  looped  up  on  the  right  side,  and  fastened  with  an  eagle 
attached  to  the  side  of  the  hat ;  three  black  ostrich  feathers  on  tne 


CHAKGE  IN  THE  ARMY  UNIFORM.  3 

left  side  ;  a  gold  embroidered  wreath  in  front,  on  black  velvet  ground, 
encircling  the  letters  U.  S.  in  silver,  old  English  characters. 

For  officers  of  the  Adjutant  OeneraVa,  Inspector  General' s,  Quarter- 
master'Sy  Subsistence,  Medical  and  Pay  departmentSy  and  the  Judge 
Advocate,  above  the  rank  of  captain :  The  same  as  for  general  oflScers, 
except  the  cord,  which  will  be  of  black  silk  and  gold. 

For  the  same  departments,  below  the  rank  of  field  officers :  The  same 
as  for  field  officers,  except  that  there  will  be  but  two  feathers. 

For  officers  of  the  corps  of  engineers:  The  same  as  for  the  general 
staff,  except  the  ornament  in  front,  which  will  be  a  gold  embroidered 
wreath  of  laurel  and  palfn,  encircling  the  silver  turreted  shield  on  black 
velvet  ground. 

For  officers  of  the  topographical  engineers:  The  same  as  for  the 
general  staff,  except  the  ornament  in  front,  which  will  be  a  gold  em- 
broidered wreath  of  oak  leaves,  encircling  a  gold  embroidered  shield, 
on  black  velvet  ground. 

For  officers  of  the  ordnance  department :  The  same  as  for  the  general 
Btaff,  except  the  ornament  in  front,  which  will  be  a  gold  embroidered 
shell  and  flame,  on  black  velvet  ground. 

For  officers  of  dragoons :  The  same  as  for  the  general  staff,  except 
the  ornament  in  front,  which  will  be  two  gold  embroidered  sabres 
crossed,  edges  upward,  on  black  velvet  ground,  with  the  number  of 
the  regiment  in  silver  in  the  upper  angle. 

For  officers  of  cavalry :  The  same  as  for  the  dragoons,  except  that 
the^abres  will  be  reversed,  with  the  number  of  the  regiment- in  the 
lower  angle. 

For  officers  of  mounted  riflemen :  The  same  as  for  the  general  staff, 
except  the  ornament  in  front,  which  will  be  a  gold  embroidered 
tr\^mpet,  perpendicular,  on  black  velvet  ground. 

For  officers  of  artillery :  The  same  as  for  the  general  staff,  except 
the  ornament  in  front,  which  will  be  gold  embroidered  cross-cannon, 
on  black  velvet  ground,  with  the  number  of  the  regiment  in  silver  at 
the  intersection  of  the  cross-cannon  :  The  brim  of  the  hat  to  be  looped 
up  on  the  left  side,  and  the  feathers  worn  on  the  right  side. 

For  officers  of  infantry:  The  same  as  lor  artillery,  except  the  orna- 
ment in  front,  which  will  be  a  gold  embroidered  bugle,  on  black  vel- 
vet ground,  with  the  number  of  the  regiment  in  silver  within  the  bend. 

For  enlisted  men :  The  same  as  for  officers  of  the  respective  corps ; 
except  that  there  will  be  but  one  feather,  the  cord  will  be  of  worsted, 
and  the  badges  of  yellow  metal.  The  letter  of  the  company,  of  yellow 
metal,  to  be  worn  in  front. 

All  the  trimmings  of  the  hat  are  to  be  made  so  that  they  can  be  de- 
tached ;  but  the  eagle,  badge  of  corps,  and  letter  of  company,  are  to  be 
always  worn. 

A  cocked  hat,  as  prescribed  in  the  Greneral  Regulations  of  1847, 
may  be  worn  by  general  and  field  officers  at  their  option.  Except 
for  the  general-in-chief,  three  black  ostrich  feathers  will  be  worn  with 
the  cocked  hat,  instead  of  a  plume. 

2.  The  uniforn  trowsers  for  both  officers  and  enlisted  men  will  be 
of  dark  blue  cloth,  made  without  plaits.  A  gold  cord  one-eighth  of 
an  inch  in  diameter^  instead  of  a  buff  welt,  will  be  worn  by  omcers  of 
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the  general  staflF  and  staflF  corps,  and  a  sky-blue  welt  by  officers  of  in- 
fantry; for  other  corps  the  welt  at  present  worn.  For  sergeants  a 
stripe  one  and  a  halt  inch  wide,  and  for  corporals  a  stripe  half  an 
inch  wide,  of  the  color  of  the  facings  for  the  corps,  will  be  worn  cov- 
ering the  outer  seam. 

3.  In  lieu  of  one  of  the  two  coats  or  jackets  now  authorized  the  first, 
third,  and  fifth  years,  and  of  the  sky-blue  cloth  jacket  allowed  by 
paragraph  1402,  General  Regulations,  two  sacks  of  blue  flannel,  of  the 
pattern  issued  to  mounted  troops,  will  be  allowed  yearly  to  all  enlisted 
men. 

4.  The  uniform  coat  will  be  made  without  plaits,  and  the  number 
•of  the  regiment  will  be  omitted  from  the  collar  of  the  coat. 

6.  Instead  of  the  common  tent  now  in  use^  the  pattern  known  as 
Sibley's  tent  will  be  substituted. 

6.  This  regulation  is  to  go  into  efiect  immediately,  except  that  the 
clothing  and  tents  of  the  old  pattern  now  on  hand  will  be  issued  until 
-exhausted. 

II.  Paragraph  1003,  General  Regulations  for  the  Army,  is  amended 
by  adding  the  following : 

The  inspectors  general,  when  on  tours  of  inspection  where  they  are 
obliged  to  take  a  serrant,  shall  be  entitled  to  the  actual  cost  of  hifl 
transportation. 

III.  Paragraph  963  of  the  Regulations  for  the  Army  is  so  far 
Amended  as  to  allow  to  the  senior  ordnance  officer  stationed  at  the 
headquarters  of  a  military  department,  one  room  as  an  office,  and/ael 
therefor,  from  the  1st  October  to  the  30th  April,  at  the  rate  of  one 
-cord  of  wood  per  month. 

IV.  Fort  Umpqua,  Oregon  Territory,  is  announced  as  a  double 
ration  post,  and  will  be  considered  as  such  from  the  date  of  its  occu- 
pation. 

By  order  of  the  Secretary  of  War : 

S.  COOPER, 

Adjutant  Oeneral. 


35th  Oongres,  >  HOUSE  OF  EEPRESENTATIVE8.     J  Mh.  Doc. 
Id  Session.     (  >  No.  128. 


OCEAN  MAIL  SERVICE,  &c. 

[To  accompany  Bill  H.  R.  No.  558.] 


LETTER 

FROM 

THE  POSTMASTER  GENERAL, 

IN   REFERENCE   TO 

Phe  transportation  of  the  United  States  mail  by  ocean  steamers j  dec. 


May  10,  1858. 


Post  Oppicb  Dbpaktment, 

April  21,  1858. 

Sib:  Under  the  authority  conferred  by  the  Ist  section  of  the  "Act 
fc  provide  for  the  transportation  of  the  mail  between  the  United 
'States  and  foreign  countries,  and  for  other  purposes,"  approred  March 
3, 1845,  Statutes,  vol.  v,  p.  748,  this  department  has  deemed  it  essen- 
tial to  the  public  interest  to  cause  the  United  States  mails  to  be  ear- 
ned from  New  York  to  Liverpool  by  other  than  contract  steamers 
whenever  the  regular  contract  mail  steamers  have  not  been  in  place 
k)  perform  the  service  at  the  proper  time  ;  and  for  such  service  the 
:^rties  performing  it  have  agreed  to  receive,  as  full  compensation,  the 
imonnts  of  sea  postage  on  the  mails  transported  by  them  respectively. 
Temporary  service  of  this  kind  has  frequently  been  employed,  as  I 
ihall  show  more  particularly  in  another  place,  to  carry  the  mails 
irhich  should  have  been  taken  on  their  regular  sailing  days  by  the 
!3ollin8  steamers ;  and,  as  the  service  on  that  line  appears  to  be 
mtirely  suspended,  I  deem  it  my  duty  to  ask  that  provision  be  made 
mt  of  the  appropriation  granted  by  the  act  of  March  3,  1857, 
(Statutes,  3d  session,  34th  Congress,  p.  248,)  for  the  **  transportation 
if  the  mails  from  New  York  to  Liverpool  and  back,"  for  defraying, 
mt  of  the  treasury,  the  expenses  already  incurred,  as  well  as  those 
irhich  will  be  incurred  in  keeping  up  on  our  part  during  the  current 
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fiscal  year  regular  post  intercourse  between  New  York  and  Liverpool. 
These  expenses,  thus  far,  amount  to  f  16,757  70,  to  wit : 

Steamer  Alps,  from  New  York,  February  14,  1867 $4,642  40 

Steamer  Alps,  from  New  York,  April  11,  1857 3,183  32 

Steamer  Edinburg,  from  New  York,  February  13,  1858 ...     3,057  24 

Steamer  New  York,  from  New  York,  March  13,  1858 3,134  23 

Steamer  City  of  Baltimore,  from  New  York,  April  10, 1858     2,740  Bl 

Amount  ascertained 16,757  70 


The  foregoing  is  for  mails  outward  only,  but  in  future  it  is  in- 
tended to  arrange  for  voyages  out  and  back  ;  and  if  the  public  be  as- 
sured that  vessels  will  be  despatched  so  as  to  alternate  with  the 
British  mail  steamers  from  New  York,  it  is  probable  that  the  amonnt 
of  mail  matter  sent  by  them  will  be  considerably  greater  than  has 
been  carried  on  the  outward  trips  already  made.  Should  this  prove 
vto  be  correct,  and  should  the  department  succeed  in  procuring  suitable 
steamships  to  transport  the  mails  out  and  back  for  the  sea  postages, 
then  it  is  estimated  that  the  further  sum  of  f  35, 000  will  be  required 
to  perform  the  remaining  trips  set  for  the  Collins  line  within  the 
present  fiscal  year,  to  wit :  April  24,  May  8  and  22,  and  June  6  and 
19,  1858,  five  trips,  at  $7,000  per  round  trip. 

I  submit  herewith  the  draught  of  such  an  amendment  as  appears 
to  me  to  be  required  to  carry  out  the  objects  before  stated  to  the  end 
of  the  present  fiscal  year. 

I  have  the  honor  to  be,  most  respectfully, 

AARON  V.  BROWN, 

Postmaster  General, 

Hon.  J.  Glancy  Joneb, 

Chairman  Committee  Ways  and  Means,  House  of  Reps. 


i 
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LIST  OF  BOOKS  REMOVED  FROM  THE  BASEMENT  OF 

THE  CAPITOL. 


Mat  10,  1858.— Referred  to  the  Committee  on  the  Library  and  ordered  to  be  printed. 


List  of  hooks  in  room  No.  37,  aotUk  wing. 

7  copies  of  Reports  of  Committees,  1839-'40 7 

48  copies  of  Executive  Documents,  1840-'41 48 

17  copies  of  Executive  Documents,  1841-'42. 

10  copies  of  Senate  Documents,  1841-'42. 

17  copies  of  Reports  of  Committees,  1841-'42. 
9  copies  of  House  Journal,  1841-'42 53 

24  copies  of  Executive  Documents,  1842-'43. 

25  copies  of  Senate  Documents,  1842-'43 49 

7  copies  of  Senate  Documents,  1843-'44 7 

13  copies  of  Executive  Documents,  1844-'45 18. 

518  copies  of  Executive  Documents,  1845-'46. 
172  copies  of  Senate  Documents,  1845-'46. 

2  copies  of  Senate  Journal,  1845-'46. 
151  copies  of  Reports  of  Committees,  1845-'46. 

54  copies  of  House  Journal,  1845-46..  897 

9  copies  of  Executive  Documents,  1847-'48. 
16  copies  of  Senate  Documents,  184 7-' 48. 

4  copies  of  Reports  of  Committees,  1847-'48 , 2^ 

23  copies  of  Executive  Documents,  1848-'49. 

11  copies  of  Senate  Documents,  1848-'49 34 

357  copies  of  Executive  Documents,  1849-'50. 

317  copies  of  Senate  Documents,  1849-'50. 
44  copies  of  Senate  Miscellaneous,  1849-'50. 

8  copies  of  House  Miscellaneous,  1849-'50. 

40  copies  of  House  Journal,  1849-'50 766 

716  copies  of  Executive  Documents,  1850-'51. 
261  copies  of  Senate  Documents,  1850-'51. 

10  copies  of  Senate  Miscellaneous,  1850-51. 

IQ  copies  of  Senate  Journal,  1850-'51. 

26  copies  of  House  Journal,  1850-'51 1,023 

1,286  copies  of  Executive  Documents,  1851-'62.  < 

122  copies  of  Senate  Documents,  1851-'52. 

9  copies  of  Senate  Miscellaneous,  1851-'52. 
10  copies  of  Senate  Reports,  1851 -'52. 

10  copies  of  Senate  Journal,  1851-'62. 

10  copies  of  Reports  of  Committees,  1851-'52. 

10  copies  of  House  Miscellaneous,  1851-52. 

5  copies  of  House  Journal,  1851-'52 1,462 
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1,106  copies  of  Executive  Documents,  1852-'53. 
394  copies  of  Senate  Documents,  1852-'53. 

32  copies  of  Senate  Reports,  1852-'53. 

56  copies  of  Senate  Journal,  1852-'53. 

37  copies  of  Senate  Miscellaneous,  1852-'53. 
114  copies  of  Reports  of  Committees,  1852-'53. 

60  copies  of  House  Journal,  1852-'53. 

89  copies  of  House  Miscellaneous,  1852-'53. 

13  copies  of  Miscellaneous  Documents 1,801 

1,744  copies  of  Executive  Documents,  1853-'54. 
455  copies  of  Senate  Documents,  1853-'54. 
121  copies  of  Senate  Reports,  1853-'54. 

32  copies  of  Senate  Journal,  1853-'54. 
126  copies  of  Senate  Miscellaneous,  1853-'54. 
218  copies  of  Reports  of  Committees,  1853-54. 

91  copies  of  House  Journal,  1853-'54. 

88  copies  of  House  Miscellaneous,  1853-'54 2,875 

1,323  copies  of  Executive  Documents,  1854-'55. 

351  copies  of  Senate  Documents,  1854-'55. 

89  copies  of  Reports  of  Committees,  1854-'55. 
43  copies  of  Senate  Miscellaneous,  1854-'55. 
74  copies  of  Senate  Journal,  1854-'55. 
72  copies  of*  House  Miscellaneous,  1854-55. 
60  copies  of  House  Journal,  1854-'55. 

53  copies  of  Senate  Reports,  1854-^55 2,065 

10  copies  of  Executive  Documents,  1855-'56.  i 

238  copies  of  Senate  Documents,  1855-'56. 

198  copies  of  House  Journal,  1855-'56. 

30  copies  of  Senate  Miscellaneous,  1855-'56 ; 47G 

3,346  copies  of  Miscellaneous  Documents,  Executive,  Senate,  &c.  3,346 

1,022  copies  of  Miscellaneous  Pamphlet,  Executive,  Senate,  &c.  1,022 

319  copies  of  Pitkins'  State  Papers,  &q 319 

390  copies  of  Official  Register,  1816-'18-'20 390 

Qiuirto  volumes. 

98  copies  marked  volume  6,  1854-'55 — Coast  Survey  Re- 
port, 1854. 

48  copies  marked  volume  12,  1854-'55 — Coast  Survey  Re- 
port, 1854 146 

49  copies  marked  volume  13,  1853-^54 — Coast  Survey  Re- 
port, 1853. 

90  copies  marked  volume  4,  1853"-'54 — Coast  Survey  Re- 
port, 1853 139 

50  copies  marked  volume  11,  1853-'54 — Coast  Survey  Re- 
port, 1852. 

95  copies  marked  volume  8,  1853-^54 — Coast  Survey  Re-  . 

port,  1852 145  1 

34  copies  marked  volume  15,  part   1  —  Gilliss'  Abstract,  i 

volume  1.  I 
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19  copies  marked  volume  15,  part   2 — Gilliss'  Abstract, 

volume  2.    , 
12  copies  marked  volume  12,  part  3 — Gilliss'  Abstract, 

volume  3 65 

33  copies  marked  volume  18, 1856 — Mortality  Army 33 

4  copies  marked  volume  12,  part  1 — Japan  Expedition, 

volume  1. 
26  copies  marked  volume  14,  part  3 — Japan  Expedition, 

volume  3. 
39  copies  marked  volume  12,  part  3 — Japan  Expedition, 

volume  3 69 

19  copies  marked  volume   13,  part   1 — Pacific  Railroad, 
volume  1. 

50  copies  marked  volume   11,  part   1 — Pacific  Railroad, 

volume  1 69 

67  copies  of  Census  Report,  1830 67 

200  copies  of  Comp.  Census,  1840,  (unbound) 200 

Folio  volumes. 

469  copies  of  Digest  of  Manufactures,  1823. 
141  copies  of  Receipts  and  Expenditures,  1823. 
63  copies  of  Hydrographical  Report. 

97  copies  of  newspaper  files 770 

848  copies  of  Statutes  at  Large,  volumes  1  to  8. 

180  copies  of  Statutes  at  Large,  miscellaneous  volumes 1,028 

3,064  copies  of  the  Laws  of  the  United  States,  miscellaneous 
volumes. 
523  copies  of  Laws  of  the  United  States,  volumes  1  to  10. 

20  copies  of  Laws  of  the  United  States,  1843-'44. 
20  copies  of  Laws  of  the  United  States,  1844-'45. 

140  copies  of  Laws  of  the  United  States,  1846-47. 

113  copies  of  Laws  of  the  United  States,  1848- 49 3,870 

John  Adams'  toorks. 

376  copies  of  volume  2. 
379  copies  of  volume  3. 
420  copies  of  volume  4. 
407  copies  of  volume  5. 

397  copies  of  volume  6. 
382  copies  of  volume  7. 

398  copies  of  volume  8 \ 2,759 

French^  LaXirty  and  English  hooks. 

461  copies  of  quarto  volumes,  French  and  Latin. 
134  copies  of  quarto  volumes,  pamphlets,  Latin. 
117  copies  of  folio  volumes,  French  and  English. 
456  copies  of  octavo  volumes,  French  and  Latin. 
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269  copies  of  octavo  volumes,  pamphlets,  French 1,49 

11  copies  of  Gallery  de  Versailles,  volumes  1,  2,,  3,  4,  5,  7, 
9,  10,  11,  12,  13,  (volumes  6  and  8  missing) ] 

27,6 

Lot  of  French  Engravings, 

4  boxes  charts. 
39  maps. 
Lot  of  olank  books,  custom-house  affairs,  New  Fork  city. 


SStd  Ookgrkm,  )  HOUSE  OF  REPRESENTATIVES.  J  Mis.  Doo. 
1st  SesBum.     \  {  No.  130. 


ESTIMATES— PAY  FOR  THREE  REGIMENTS  VOLUNTEERS^ 
PER  ACT  APPROVED  APRIL  1,  1868. 

[To  aocompuiy  BUI  B.  R.  No.  561.] 

LETTER 

FROM 

\  THE  SECRETAKY  OF  WAR, 

\ 

TRAirtMITTIirO 

Estimates  for  three  regiments  of  volunteers. 

i  Mai  11,  1858. 

War  Department,  Washington^  Muy  7,  1858. 
Sir  :  I  have  the  honor  to  puhmit  herewith,  for  the  consideration  and 
miction  of  the  Committee  of  Ways  and  Means,  estimates  of  funds  neces- 
sary to  be  appropriated  for  the  three  regiments  of  mounted  volunteers 
imthoriied  by  an  act  of  Congress  approved  April  7, 1858,  to  serve  for  a 
period  of  twelve  or  eighteen  months. 
Very  respectfully,  your  obedient  servant, 

JOHN  B.  FLOYD, 

Secretary  of  War. 
Hon.  J.  G.  JoNK, 

Chairman  Com.  Ways  and  Means ^  Ho.  of  Reps. 


Estimates  of  the  expense  of  the  three  regiments  of  volunteers  for  eighteen 

months. 

Quartermaster's  department $2,701,779  49 

Subsistence  department 616,544  80 

Pay  department 1,565,407  00 

Ordnance  department 166,780  85 

4,950,512  14 
Deduct  six  months  for — 

8ab«i8teiioe $172,495  80 

^  Pay ....«.^ 488,469  00 

660,964  80 


4,289,547  34 


2  ESTIMATES — THREE  EEGIMEKTS  VOLUNTEERS. 

QUARTBRMASTBR  GeNERAL'S  OfFICE, 

Washington  Cityy  April  14, 1858. 

Sir  :  I  have  the  honor  to  present,  in  obedience  to  your  instractiooB, 
estimates  of  the  probable  expense  of  the  three  regiments  of  volunteers 
authorized  by  a  late  act  of  Congress,  for  the  period  of  eighteen  months, 
in  two  separate  papers,  viz : 

Paper  A,  being  an  estimate  of  the  probable  cost  of  the  various  items 
appertaining  to  the  quartermaster's  department  proper,  inclndiog 
fuel,  forage,  straw,  stationery,  incidental  expenses,  transportation  of 
supplies,  and  the  purchase  of  means  of  transportation,  with  the  hireof 
teamsters  and  other  operatives,  amounting  together  to   $2,477,336  41 

And  paper  B,  including  the  cost  of  clothing,  camp 
and  garrison  equipage,  amounting  together  to 224,443  02 

Making  for  the  whole  cost  through  the  quarter- 
master's department 2,701,779  49 

The  details  upon  which  these  estimates  have  been  made  will  be 
submitted  to  you  so  soon  as  fair  copies  can  be  prepared  of  them. 
Every  item  has  been  carefully  calculated  ;  but  it  is  proper  to  remark 
that  any  estimate  for  so  long  a  period  in  advance,  and  for  a  service 
covering  so  great  an  extent  of  territory,  is  at  least  but  a  mere  approxi- 
mation to  the  truth.  Favorable  circumstances  may  reduce  the  ex- 
penditures far  below  the  estimates,  and  other  circumstances  maj  swell 
them  greatly  beyond  present  expectations. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

TH.  S.  JESUP, 
Quartermaster  General. 
Hon.  John  B.  Floyd, 

Secretary  of  War^  Washington,  D.  0. 


Estimate  of  funds  required  by  the  quartermaster's  department  f(^  ^"^ 
three  regiments  of  mounted  volunteers  authorized  by  an  act  of  Co^ 
gressj  approved  April  7,  1858,  to  serve  for  a  period  of  eigh^ 
months ;  two  regiments  in  Utah,  and  one  regiment  on  the  frotUi^^  ^ 
Texas 


REGULAR   SUPPLIB9. 


Fuel $31,876  75 

Forage 324,953  68 

Straw 2,530  44 

Stationery 786  37 

|360,U7  - 


ESTIMATES — THREE  BEGIMENTS    VOLUNTEERS. 


INCIDENTAL  EXPENSES. 

lacksmiths'  and  shoeing  tools,  horse  and  mule 
8  and  nails,  iron  and  steel,  horse  medicines, 
et  ropes,  and  shoeing  horses,  &c., $22,500  00 

TRANSPORTATION  OP  SUPPLIES. 

ansportation  of  clothing,  camp  and  garrison 
page,  ordnance,  subsistence,  quartermasters' 
medical  stores,  for  the  purchase  of  mules  and 
purchase  and  repair  of  wagons,  and  for  the 
of  teamsters,  &c., , 2,094,689  23 

2,477,336  47 


TH.  S.  JESUP, 
Quartei*master  General. 

RTBRM ASTER  GeNERAL's  OfFICE, 

Washington  April  14,  1858. 


B. 

ite  of  clothing  J  camp  and  garrison  equipage,  with  its  cost,  that 

be  required  for  the  equipment  and  service  of  the  regiment  of 
nted  men  for  Teocas,  authorized  by  the  act  approved  April  7,  1858. 

14  caps,  complete,  with  letters,  at  $1  68 $2,862  72 

pompons,  eagles  and  rings,  at  25  cents 213  00 

cap  covers,  at  55  cents 468  60 

14  jackets,  with  numbers,  at  $5  56 9,474  24 

•6  pairs  trowsers,  at  |3  53 9,022  68 

•6  flannel  shirts,  at  98  cents 2,504  88 

•6  pairs  drawers,  at  43  cents.. .# 1,099  08 

pairs  boots,  at  $2  79 2,377  08 

►4  pairs  bootees,  at  $1  80 3,067  20 

^8  pairs  stockings,  at  28  cents 954  24 

leather  stocks,  at  13  cents 110  76 

great  coats,  at  $8  09 6,892  68 

stable  frocks,  at  75  cents 639  00 

blouses,  at  $1  88 1,601  76 

blankets,  at  $3  50 2,982  00 

ashes,  at  $3 36  00 

rail  tents,  flies,  poles,  and  pins,  at  |22  73 704  63 

ommon  tents,  poles,  and  pins,  at  $19  03 1,294  04 

spades,  at  75  cents 92  00 
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163  axes  and  handles,  at  $1  19 $19; 

163  hatchets  and  handles,  at  36  cents 5 

852  hatphet  slinks,  at  70  cents 59 

136  pickaxes  and  handles,  at  83  cents 11 

136  camp  kettles,  at  74  cents 10 

340  mess  pans,  at  30  cents 10 

883  bed  sacks,  at  $1  20 1,05 

20  bugles,  cords,  and  tassels,  at  $5 10 

883  canteens  and  straps,  at  47  cents 41 

2  Or.  C.  S.  shonlder  scales,  pairs,  at  $1  23 

40  sergeants' do do 1  03 4 

810  privates' do do 73 58 

2  regimental  order  books,  at  $2  25.... 

1 do letter  book,  at  $3  50 

1 do descriptive  book,  at  $2  25 

11  company  clothing  account  books,  at  $1  88 i 

10 do order  lK)oks 96 

10 do morning  report  books 180 1 

11 do descriptive  Dooks 1  80 1 

About  6  post  morning  report,  at  $1  20 

6  post  guard  report,  at  $1  20 

6  post  order  books,  at  |1  20 

6  post  letter  books,  at  $1  20 

Total 49,81 


The  cost  for  one  year  being  $49,876  23,  the  cost  for  the  regi 
for  eighteen  months  may  be  set  down  at  $74,814  34.  This  beini 
cost  of  one  regiment,  the  estimate  for  clothing,  camp  and  gar 
equipage,  for  the  three  regiments  of  volunteers  authorized  by  th 
approved  April  7,  1858,  mounted,  will  be  $224,443  02. 

TH.  S.  JESUP, 
Quartermaster  Genera 
Quartermaster  General's  Office, 
Washington  City,  April  14,  1858. 


Office  op  Commissary  General  op  Subsistence, 
Washington,  Aprit  10,  ISi 

Sir:    I  have  the  honor  to  transmit  herewith  an  estimate  o\ 
probable  amount  that  will  be  required  to  subsist  three  regime 
volunteers,  authorized  by  act  of  Congress  approved  April  7,  186 
Most  respectfully,  your  obedient  servant, 

A.  E.  SHIRAS 
Captain,  Acting  G.  G 
Hon.  J.  B.  Floyd, 
Secretary  of  War, 


ESTIMATES — THREE  REGIMENTS  VOLUNTEERS. 


Estimate  of  the  probable  cmtount  that  vnU  be  required  to  subsist  three 
regiments  of  volunteers  authorized  by  act  of  Congress  approved  April 
If  1868,  under  the  supposition  that  one  regiment  be  employed  in  Texas, 
and  tioo  in  Utah,  or  on  that  line. 

Total  probable  amount  required  for  one  year $344,049  00 

Total  probable  amount  required  for  six  months 172,495  80 

Grand  total 516,544  80 


Daia  upon  which  this  estimate  is  made. 

One  regiment  for  Texas 852  persons. 

Two  regiments  for  Utah 1,780       '' 

Laundresses 120       *' 

Officers' servants  for  Utah 90       ** 

Employes  in  quartermaster's,  and  subsistence  depart- 
ments   300       *' 

Total 3,142  persons. 


3,142  persons,  for  365  days,  at  30  cents  each,  is $344,049  00 

3,142  persons,  for  183  days,  at  30  cents  each,  is 172,495  80 

Grand  total 516,544  80 


A.  E.  SHIRAS, 
Captain,  Acting  C.  G.  S. 
Office  op  Com.  Gen.  op  Subsistence, 

Washington,  April  10,  1858. 


Patmaster  General's  Office, 

Ajyril  12,  1858. 

Sir:  In  compliance  with  your  circular  of  the  10th  inst.,  I  have  the 
honor  to  submit  herewith  an  estimate  in  detail  of  the  amount 
Required  for  the  payment  of  the  three  regiments  of  volunteers  au- 
thorized by  the  act  of  7th  April,  1858,  for  the  period  of  one  year,  and 
^Iso  for  eighteen  monthn. 

The  only  conjectural  item  in  the  estimate  is  that  of  travelling  al- 
lowance, the  full  amount  of  which,  it  is  believed,  will  be  required. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

BENJAMIN  F.  LARNED, 

Paym^bter  General. 
Hon.  J.  B.  Floyd, 

Secretary  of  War. 


ESTIMATES — THREE   REGIMENTS   VOLUKTEERR, 


Eaiimate  of  amount  required  for  the  pay,  dtc ,  of  the  three  regiments  of 
mounted  volunteers  authorized  by  the  act  approved  April  7,  1858, /or 
one  year. 

Pay  of  officers  and   men,  subsistence  and  forage  of 

officers  of  the  three  regiments $559,330  00 

40  cents  per  day  for  use  of  horses 401,208  00 

3  surgeons 6,759  00 

6  assistant  surgeons 8,745  00 

40  cents  per  day  for  use  of  horses  for  the  six  assistant 

surgeons 876  00 

Travelling  into  and  out  of  service 100,000  00 

Total  cost  for  one  year 1,076,938  00 

EMimate  of  amount  required  for  the  additional  six  months. 

Pay  of  officers  and  men,   subsistence  and  forage  of 

officers $279,67)00 

40  cents  per  day  for  use  of  horses 200,604  00 

3  surgeons 3,379  50 

6  assistant  surgeons 4,372  50 

40  cents  per  day  for  use  of  horses  i'or  the  six  assistant 

surgeons 438  00 

Total  cost  for  eighteen  months 1,665,407  00 


Paymaster  General's  Office, 

j^pril  12,  1858 


BENJAMIN  F.  LARNED, 

Paymaster  General, 


OnDNANCB   OpFICB, 

Washington,  April  30,  1858. 
Sir  :  In  accordance  with  your  instructions  received  yesterday,  I  en- 
close herewith  an  *' estimate  of  the  amount  required  for  arms  and 
their  appropriate  accoutrements  (exclusive  of  horse  equipments)  for 
the  three  regiments  of  volunteers  authorized  by  the  act  approved 
April  7,  1858/' 

X  have  the  honor  to  be,  sir,  your  obedient  servant, 

W.  MAYNADIER, 
Capt.  of  Ord.y  in  charge  of  Ordnance  Bureau. 
Hon.  John  B.  Floyd, 
Secretary  of  War. 


ESTIMATES — THEEE   EEQIMENTS  VOLUNTEEBS. 


EsiimaJte  of  the  amount  required  for  arms  and  their  appropriate  accou- 

tremetUs   {exdimve  of  horse  equipments)  for  the  three  regiments  of 
volunteers  authorized  by  the  act  approved  April  7,  1858. 

For  2,670  revolving  pistols  and  appendages^  at  $18  50 

each $49,395  00 

For  54  packing  boxes  for  the  same,  at  $4  each 216  00 

For  890  Sharpens  carbines  and  appendages,  at  $30  25 

each 26,922  50 

For  890   Colt's  carbines  and  appendages,   at  $32  60 

each 28,925  00 

For  178  packing  boxes  for  carbines^  at  $2  50  each 445  00 

For  spare  parts  lor  repairs  of  4,450  pistols  and  carbines, 

at|l  50  each 6,675  00 

For  2,670  sabres,  at  $8  50  each 22,695  00 

For  89  packing  boxes  for  sabres^  at  $2  25  each 200  25 

For  2,670  sets  of  cavalry  accout reman ts^  at  $6  28  each...  16,767  60 

For  54  packing  boxes  for  accoutrements,  at  $2  25  each...  121  50 

For  801,000  cartridges,  at  $18  per  1,000 14,418  00 

Total 166,780  85 


W.  MAYNADIER, 
Capt,  of  Ord.,  in  charge  of  Ord.  Bureau. 
Ordnance  Officb, 
AprU  30,  1858. 


CONQM888,  )  HOUSE  OF  REPRESENTATIVES.   J  Mb.  Doc. 
Seasim.     I  {    No.  131. 


SfflP  CANAL— FALLS  OF  NIAGARA. 


RESOLUTIONS 

OF  THB 

JGISLATURE  OF  THE  STATE  OF  WISCONSIN. 

or  BILATIOH  TO 

The  ddp  caiuu  arou,nd  (he  FaUa  of  Niagara. 


Mat  11,  185a— Referred  to  the  Select  Committee  on  the  Ship  Canal. 


.UTIONS  in  relation  to  a  ship  canal  around  the  Falk  of  Niafara,  in  the  State  of 

New  York. 

lereas  the  adoption  of  every  just  and  legal  measure  that  tends  ta 
the  cost  of  transportation  between  the  west  and  the  east,  gives- 
iblic  a  more  speedy  access  to  eastern  and  foreign  markets,  en- 
I  the  yalue  of  our  staples,  and  lessens  the  cost  of  those  articles 
jssity  and  luxury  which  we  do  not  produce,  but  derive  from 
1,  is  eminently  desired  by  this  legislature ;  and  whereas  the  ob- 
ion  which  the  Falls  of  Niagara  offers  to  the  passage  of  vessels 
ur  northwestern  lakes  to  Lake  Ontario,  the  St.  Lawrence  river, 
ence  to  our  cities  on  the  seaboard,  and  the  commercial  marts  of 
>rld,  causes  the  cost  of  transportation  between  the  west  and  the 
)  be  materially  greater  than  it  would  be,  were  that  obstruction 
ed  or  avoided  ;  and  whereas  the  construction  of  a  ship  canal  on 
rritory  of  the  United  States  around  said  Falls  of  Niagara,  of 
3nt  size  to  pass  vessels  of  one  thousand  tons  burden,  would  en- 
le  flour,  wheat,  corn,  pork,  and  beef  of  Wisconsin  to  be  shipped 
»rn  markets  or  direct  to  Europe  without  breaking  bulk  and  at 
greatly  below  what  they  are  now  subjected  to ;  and  whereas 
.  ship  canal  would  always  give  to  the  United  States  a  complete 
1  of  the  great  lakes  in  case  of  war  between  them  and  Great  Brit- 
id  thus  be  the  means  of  protection  to  the  commerce  of  the  lakes 
le  cities  bordering  their  shores,  which  could  only  be  had  under 
nt  circumstances  by  keeping  up  heavy  naval  armaments  on  the 
and  lower  lakes  ;  and  whereas  a  charter  has  been  granted  to  a 
ny,  by  an  act  of  the  legislature  of  the  State  of  New  York,  to 
iict  a  ship  canal,  of  a  capacity  as  above  mentioned,  but  cannot 
d  with  an  enterprise  of  such  magnitude,  and  which  will  neces.. 
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sarily  for  some  some  years  afford  but  a  small  per  cent,  upon  the  capi- 
tal required,  without  the  aid  of  the  national  government ;  and  whereas 
the  granting  of  such  aid  is  not  incompatible  with  the  action  of  the 
government  in  other  cases,  among  which  is  the  grant  of  lands  equal 
to  the  entire  cost  of  the  construction  of  a  ship  canal  to  connect  Lakes 
Superior  and  Huron,  in  the  territory  of  the  State  of  Michigan^  there- 
fore— 

Resolved  by  the  senate  and  assemhly  of  the  State  of  Wtsoonsiny  eoci 
howe  concurring,  That  our  senators  in  the  United  States  Congress  he 
instructed,  and  our  representatives  re(juested,  to  vote  for  such  a  grant 
of  the  public  lands  as  may  be  deemed  just  and  necessary  to  aid  in  con- 
structing and  completing,  at  an  early  day  as  may  be  practicable,  a 
ship  canal  around  the  Falls  of  Niagara,  in  accordance  with  the  act  of 
the  legislature  of  the  State  of  New  York,  upon  that  subject,  passed 
July  21,  1853. 

Besolvedj  That  a  copy  of  these  resolutions  be  transmitted  by  the 
governor  of  this  State  to  each  of  our  senators  and  representatives  in 
Congress. 

F.  S.  LOVEL, 

Speaker  of  the  Assembly. 
E.  D.  CAMPBELL, 
Lieut.  Governor  and  President  of  the  SmxU, 

Approved  May  1,  1858. 

ALEX.  H.  RANDALL. 


^Statb  of  Wisconsin,  ) 
Secretary's  office^     )    ' 

The  secretary  of  state  of  the  State  of  Wisconsin  does  hereby  oertiff 
that  the  foregoing  memorial  has  been  compared  with  the  original  me- 
morial filed  in  this  office,  and  that  the  same  is  a  true  and  correct  oopj 
thereof,  and  of  the  whole  of  such  original. 

In  witness  whereof,  I  have  hereunto  set  my  hand  and  affixed  the 
r  -1  great  seal  of  the  State^  at  the  capitol,  in  Madison,  this 
L^-   ^'J    fourth  day  of  May,  A.  D.  1858. 

J.  D.  RUGGLES, 
Assistant  Secretary  of  Stait 


SoTH  CosoRESs, )  HOUSE  OP  REPRESENTATIVES.     J  Mb.  Doc. 
ls<  Session.     \  /No.  132. 


PUBLIC  BUILDINGS  IN  NEW  MEXICO. 

[To  accompany  Bill*  H.  R.  No(.  173  and  174.] 


LETTER 

VEOIC 

THE  SECRETARY  OF  THE  TREASURY, 

TRA58MITnirO 

A  report  in  reference  to  the  condition  of  public  buildings  in  New  Mexico. 


May  13,  1858. 


Trbastjrt  Department, 
Office  of  Construction,  Washington^  D.  (7., 

January  23,  1858. 
Sir  :  Herewith  I  transmit,  agreeably  to  your  verbal  request,  copies 
of  the  report  of  J.  Houghton,  superintendent  of  the  public  buildings  in 
the  Territory  of  New  Mexico,  to  Governor  Bencher,  on  the  condition  of 
these  buildings,  and  of  Governor  Bencher's  letter  transmitting  the 
report. 
I  am,  very  respectfully,  your  obedient  servant, 

riOWELL  COBB, 
Secretary  of  the  Treasury. 
Hon.  MiauEL  Otero, 

House  of  BepresewtaJtiveSj  Washington,  D.  0. 


ExBctJTiVE  Department, 
Santa  Fe,  November  30,  1857. 
Sir  :  I  have  the  honor  herewith  to  enclose  you  a  communication 
from  the  superintendent  of  public  buildings  in  this  Territory,  con- 
taining a  statement  of  the  present  condition  of  the  state-house  and 
penitentiary,  and  an  estimate  of  the  amount  necessary  to  their  com- 
pletion 

I  concur  entirely  with  the  superintendent  in  the  great  importance 
of  an  early  appropriation  to  complete  these  buildings,  especially  the 
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feet,  and  contains  875  cubic  yards  of  masonry.  The  plan  requires  a 
wall  on  this  foundation  16  feet  high  and  4  feet  thick,  either  adobes  or 
stone.  The  specification  was  for  adobes,  but  a  subsequent  correspond- 
ence between  the  commissioner  and  the  department  lefl  it  optional 
with  him  to  make  use  of  either  material. 

The  masonry  of  a  block  containing  sixteen  cells,  one  large  commoD 
cell,  and  an  underground  arched  prison,  has  been  completed,  the  doors 
made  for  the  cells  and  put  in  their  places,  and  only  require  the  hinges, 
fastenings,  and  sheet  iron  linings  to  render  them  ready  for  use.  Placed 
on  the  top  of  these  cells  is  the  frame  work  put  up,  but  not  covered,  of 
a  common  eating  room. 

The  outer  walls  of  the  cells  are  2^  feet  thick,  the  division  walls  20 
inches,  the  floors  of  closely -fitting  blocks  of  limestone  18  inches  thick, 
the  crevices  filled  with  grout. 

Estimate  for  completion, — Assuming  the  outer  wall  to  be  built  of 
adobes,  it  will  be  as  follows : 

Cost  of  140,000  adobes,  at  $10 $1,400  00 

Cost  of  transportation,  |5 700  00 

Construction  of  wall  4,500  00 

Main  gates  and  corral 800  00 

Workshops 600  00 

The  keeper's  house  outside  main  wall,  of  adobes 2,500  00 

To  finish  cells  and  superstructure : 1,500  00 

12,000  00 

The  outer  wall  built  of  stone.     Estimate,  1,840  cubic  yards 

masonry,  at  $10  per  cubic  yard $18,000 

Other  items,  as  above 5,400 

23,400 

Such  would  be  about  the  difference  between  adobes  and  stone 
inasonry  for  the  outer  wall  of  the  penitentiary. 

In  durability,  of  course,  stone  has  vastly  the  preference.  Such  an 
adobe  wall  as  above  referred  to,  standing  exposed  upon  both  sides, 
would  be  subject  to  incessant  wear  from  tlie  elements,  and  constantlj 
need  repair.  A  well  constructed  wall  of  stone  of  same  dimensioos 
would  stand  unaffected  for  centuries. 

I  would  further  suggest  that  the  present  number  of  cells  and  apart 
ments  for  prisoners  will  be  entirely  inadequate  to  confine  the  number 
of  prisoners  that  will  be  presented.  Another  block,  containing  a  like 
number  of  cells,  should  be  erected.  To  effect  this,  would  add  about 
$10,000  to  the  estimate,  making  the  one  $22,000,  the  other  $33,400. 
I  trust  the  latter  sum  will  be  appropriated^  as  you  are  fully  aware  of 
the  necessity  of  an  extensive  and  secure  prison  in  this  Territory. 

All  of  which  is  respectfully  submitted. 
Respectfully,  your  obedient  servant, 

J.  HOUGHTON, 
Superintendent  Pvblic  BuUdinge. 

Abbahah  Benchbr, 

Oovemor  Territory  of  New  Mexioo. 


35th  Congres?,  >  HOUSE  OF  REPRESENTATIVES.  C  Mis.  Doo. 
lat  Session.     {  I  No.   133. 


FORT  SNELLING  AS  A  MILITARY  DEPOT. 


REPORT 


BOARD  OF  OFFICERS  OF  THE  ARMY, 

AS  TO 

The  necessity  of  maintotnin^  Fori  SnfXLing  as  a  Military  depot. 


Mat  18,  1858.— Ordered  to  be  printed. 


Proceedings  of  a  board  of  officers  which  convened  at  Fort  SneUing^ 
Minnesota^  by  virtue  of  the  following  order ^  viz : 

SPECIAL  ORDERS  No.  1. 

Fort  Snellino,  Minnesota, 

AprU  28,  1858. 

By  direction  of  the  War  Department  the  following  named  officers 
will  convene  and  form  a  board  at  Fort  Snelling,  Minnesota,  on  the 
28th  day  of  April,  1868,  at  12  o'clock  m.,  or  as  soon  thereafter  as 
practicable,  to  examine  into  and  report  npon  the  necessity,  advantage, 
or  disadvantage,  of  maintaining  Fort  Snelling,  as  a  military  depot,  for 
the  purpose  of  supplying  any  military  stations  that  are  now  or  may 
hereafter  be  established  in  the  country  to  the  north  and  west  of  that 
post;  also,  to  report  as  to  the  necessity  of  maintaining  a  garrison  at 
Fort  Snelling  to  repel  Indian  incursions,  viz : 
Ist.  Brevet  Brigadier  General  W.  S.  Harney,  colonel  2d  dragoons. 
2d.  Lieutenant  Colonel  J.  E.  Johnston,  1st  cavalry. 
3d.  Major  N.  C.  Macrae,  3d  infantry. 

4th.  Brevet  Major  W.  W.  Chapman,  captain  quartermaster  dep't.. 
5th.  Captain  A.  A.  Humphreys,  corps  of  topographical  engineers* 
5th.  Captain  A.  Pleasonton,  2d  dragoons. 

Brevet  Major  T.  W.  Sherman,  captain  3d  artillery,  after  reporting 
^  to  Brevet  Brigadier  General  Harney,  upon  his  arrival  at  St.  Louis, 
|L  Missouri,  in  accordance  with  his  instructions,  will  take  his  place  as 
W  t  member  of  the  board. 

By  order  of  General  Harney. 
I  A.  PLEASONTON, 

I  Capt.  2d  Dragoonsy  A.  A.  Adj.  General. 
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Fort  Skelling,  Minnesota^ 

April  28,  186S. 

The  board  met  pursnant  to  the  above  order.     The  following  named 
officers  being  present,  viz : 

Ist.  General  Harney. 

2d.  Lieutenant  Colonel  Johnston. 

3d.  Major  N.  C.  Macrae. 

4th.  Major  W.  W.  Chapman. 

6th.  Captain  A.  A.  Humphreys. 

6th.  Captain  A.  Pleasonton. 

The  board  were  occupied  during  the  28th,  29th,  and  30th,  days  of 
April  in  collecting  information  as  regards  '^  the  necessity,  advantage, 
or  disadvantage,  of  maintaining  Fort  Snelling,  as  a  military  depot, 
for  the  purpose  of  supplying  any  military  stations  that  are  now  or 
may  hereafter  be  established  in  the  country  to  the  north  and  west  of 
that  post;"  and,  '^also,  the  necessity  of  maintaining  a  garrison  at 
Fort  Snelling  to  repel  Indian  incursions/'  after  which  the  board  ad- 
journed to  meet  at  ot.  Louis,  Missouri. 


St.  LomB,  Missouri, 

May  4,  1858. 

The  board  met  pursuant  to  adjournment.  The  following  named 
officers  being  present,  viz : 

1st.  General  Harney. 

2d.  Lieutenant  Colonel  Johnston. 

3d.  Major  Macrae. 

4th.  Major  Chapman. 

6th.  Major  Sherman. 

6th.  Captain  Humphreys. 

7th.  Captain  Pleasonton. 

The  board,  after  a  careful  examination  of  all  the  information 
obtained  at  Fort  Snelling,  report  the  following  facts  bearing  upon 
the  subject  to  be  investieated. 

The  condition  of  the  frontier  to  the  north  and  west  of  Fort  Snelling 
was  ascertained  to  be  as  follows : 

A  line  from  the  post  of  Fort  Ripley  to  the  post  of  Fort  Ridgelj 
marks  the  frontier  to  the  north  and  west  of  Fort  Snelling. 

Fort  Ripley,  on  the  Mississippi  river,  one  hundred  and  twenty-fire 
miles  by  the  road,  above  Fort  Snelling,  and  Fort  Ridgely,  on  tke 
Minnesota  river,  about  one  hundred  miles  by  the  road,  above  Fort 
Snelling,  are  the  only  military  stations  now  within  the  country  above 
designated.  These  posts  are  the  limits  of  settlement  to  the  north  and 
west  of  Fort  Snelling.  The  only  Indian  tribes  from  which  this  fron- 
tier has  to  be  protected  are  the  Chippewas,  who  occupy  the  country 
to  the  north  of  Fort  Ripley,  and  the  Mississippi  Sioux,  whose  counixy 
is  west  of  Fort  Ridgely. 
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The  Winnebagoes,  established  on  a  reservation  to  the  southea^ 
of  Fort  Ridgely,  are  completely  controlled  by  the  settlements  whic 
rorround  them. 

These  two  posts,  Ripley  and  Ridgely,  are  adequati,  in  the  opinion  of 
the  board,  to  satisfy  dl  the  requirements  to  be  made  at  this  time  for 
the  safety  of  this  n-ontier ;  and  it  is  not  probable  that  any  large  in- 
crease in  the  number  of  posts  or  troops  will  become  necessary  at  any 
fiitare  period. 

Fort  Snelling,  at  the  junction  of  the  Mississippi  and  Minnesota 
.  ji  era,  surrounded  by  the  towns  of  St.  Paul,  St.  Anthony,  Minne- 
,  opolis,  and  Mendota,  being  only  six  miles  above  St.  Paul  and  about 
seven  miles  below  St.  Anthony,  with  over  one  hundred  miles  to  the 
frontier,  its  garrison  connot  promptly  and  efficiently  contribute  to 
.  3pel  Indian  incursions,  while  its  presence  on  the  frontier  would  tend 
to  prevent  them. 

The  town  of  St.  Paul  is  the  head  of  ordinary  navigation  upon  the 
Mississippi  river,  and  supplies  cannot  at  all  times  reach  Fort  Snelling 
without  transhipment.  Above  the  falls  of  St.  Anthony,  small  steam- 
ers ply  as  far  as  the  Sauk  rapids,  within  forty  miles  of  Fort  Ripley. 
The  Minnesota  river  is  navigable  for  boats  of  light  draught,  in  favor- 
able stages  of  water,  to  Fort  Ridgely. 

There  is  a  good  prairie  road  on  the  cast  side  of  the  Mississippi 
riyer,  from  St.  Paul,  Fort  Snelling,  and  St.  Anthony  to  Fort  Ripley, 
and  also  one  from  the  same  localities  and  Minneopolis  to  Fort  Ridgely. 

The  resources  of  Minnesota  are  sufficient  to  meet  all  the  demands 
which  the  government  will  ever  be  called  upon  to  make  in  that 
quarter  for  the  transportation  of  troops  and  supplies^  and  at  a  very 
reasonable  cost. 

The  board  is  satisfied  that  the  town  of  St.  Paul,  being  the  head  of 
ordinary  navigation  on  the  Mississippi,  would  be  the  most  suitable 
point  of  deposit  and  transhipment  for  the  posts  on  the  frontier  to  the 
north  and  west.  By  establishing  a  depot  of  supplies  at  Fort  Snelling 
the  expense  of  an  additional  shipment  would  often  be  incurred,  to  say 
nothing  of  other  material  disadvantages  arising  from  its  locality,  that 
will  involve  a  loss  of  time  and  additional  expense.  The  cost  of  main- 
taining a  depot  at  Fort  Snelling  will  be  at  least  five  times  as  jzreat  as 
the  expense  of  forwarding  supplies  through  St.  Paul  to  the  Rentier. 
The  duties  of  the  subsistence  and  (quartermaster  departments,  in  the 
receiving,  purchasing,  and  forwarding  of  supplies,  being  mostly  of  a 
commercial  character,  the  experience  of  service  has  proved  it  more 
expedient  to  use  the  business  facilities  of  commercial  places  for  these 
purposes  than  to  establish  depots  at  military  stations  in  their  vicinity. 

The  board  respectfully  suggest  the  entire  abandonment  of  Fort 
Snelling,  both  as  a  military  station  and  depot,  and  the  establishment 
of  an  agency  at  St.  Paul  to  forward  the  necessary  supplies  to  the  posts 
on  the  ^ontier  by  means  of  private  transportation.  This  method  of 
supply  by  private  transportation,  which  was  used  here  for  several 
years,  proved  to  be  the  most  economical  to  the  government^  and  is  the 
mode  by  which  the  quartermaster's  department  supply,  generally, 
the  namerous  posts  established  on  the  whole  of  our  extensive  frontier. 
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The  board  is  unanimous  in  the  opinion  expressed  in  these  proceed- 
ings. 

There  being  no  further  business  before  it,  the  board  adjourned  sine 
die. 

WM.  S.  HARNEY, 
Col.  2d  DragoonSy  Brevet.  Brig.  General, 
Freaideni  of  the  Board, 
A;  Plbasanton,  Capt.  2d  Dragoons^ 
Recorder  of  the  Board. 
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SUNDRY  PETITIONS 

Of 

CITIZENS  OF  THE  TERRITORY  OF  MINNESOTA, 

pBoraniNQ 
Against  the  amtnUing  of  the  sale  of  Fort  SneUing  BeaervCj  do. 


Mat  18,  1868  —Ordered  to  be  printed. 

To  ike  Senate  and  House  of  Bepresentatives  of  the  United  States  : 

We,  the  undersigned  citisens  of  Minnesota,  learning  that  an  effort 
rill  be  made  by  the  present  Congress  to  set  aside  and  annul  the  sale 
>f  the  military  reservation  at  Fort  Snelling,  recently  made  by  the  Sec- 
etsry  of  War,  beg  leave  to  protest  against  such  action  of  Congress, 
nd  to  submit  a  statement  regarding  said  sale,  expressive  of  our  views 
hereon. 

Fort  Snelling,  in  our  opinion,  is  no  longer  needed  as  a  military  post, 
r  as  a  protection  to  the  frontier,  from  the  fact  that  it  is  in  the  centre 
f  the  state,  and  surrounded  on  every  side  by  towns  and  advancing 
ettlements,  and  its  further  occupation  as  such  would  only  retard  the 
ettlement  of  the  country  in  which  its  lands  are  located. 

We  are  familiar  with  the  lands  of  this  reservation,  and  of  the  value 
)f  lands  generally  in  the  west,  and  do  not  believe  that  a  higher  price 
ihan  $11  per  acre  could  be  obtained  for  said  land,  sold  in  any  manner ; 
or  that  it  is  worth  more  for  any  purpose  whatever. 

We  believe  that  the  price  paid  by  the  purchaser  at  such  sale  was 
•dequate  and  ample ;  and  trust,  for  the  settlement  and  improvement  of 
the  oountry,  that  the  sale  will  be  accepted  and  confirmed  : 

John  Banfill  J.  B.  Ellison 

John  C.  Harmon  James  McCauley 

Jas.  L.  Brown  Charles  More 

B.  F.  Brown  Henry  Woodward 

A.  Hoger  E,  P.  Filkins 

B.  Cleaver  C.  R.  Rice 

J.  A.  West  Richard  Slater 

John  H.  Seimers  John  Taylor 

T.  W.  Betton  J.  P.  Digoan 

Edward  Carlin  William  Boles 

J*  Erainbreng  Jamee  0.  Prinoe 
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C.  B.  Potter 

J.  F.  Gear 

1 , 

Wilber  Brownell 

N.  Gibbs 

%^ 

J.  Casey. 

D.  A.  Young 

Abram  Allen 

Charles  J.  D.  Miller 

tT 

George  Fuller 

P.  Danm 

X 

Benjamia  C.  Borden 
P.  E.  Wortendyke 

Bamnel  Rand 

'  ^ 

John  McDermott 

,  .^ 

Hance  Brown 

S.  D.  Henderson 

r 

William  Creighton 

J.  H.  Varney. 

i 

To  the  Senate  and  House  of  Bepresenlativea  of  the  United  States : 

We^  the  undersigned  citizens  of  Minnesota,  learning  that  an  effort  ^ 
will  be  made  by  the  present  Congress  to  set  aside  and  annul  the  sale ' 
of  the  military  reserve  at  Fort  Snelling,   recently   made  by  the 
Secretary  of  War,  beg  leave  to  protest  against  such  action  of  Con- 
gress, and  to  submit  a  statement  concerning  the  same^  expressive  of 
our  views  thereon. 

Fort  Snelling,  in  our  opinion,  is  no  longer  needed  as  a  military 
post,  or  as  a  protection  to  the  frontier,  for  the  reason  that  it  is 
situated  in  nearly  the  centre  of  the  State,  and  surrounded  on  every 
side  by  towns  and  advancing  settlements  We  are  familiar  with  the 
location  of  the  reserve,  and  of  the  quality  and  value  of  the  land  ;  and 
consider  that  the  price  paid  by  the  purchaser  at  said  sale,  to  wit: 
$11  per  acre,  is  more  than  equal  to  the  value  of  the  lands,  or  than 
they  would  have  brought  if  sold  in  any  other  manner. 

The  further  occupation  of  this  reserve  as  a  military  post,  would 
only  retard  the  growth  and  settlement  of  the  country,  and  we  tnut 
that  the  sale  will  be  confirmed. 


W.  R.  Wood 

Walton  Cubley 

James  W.  Wood 

Jno.  G.  Watmough,  jr 

W.  B.  Farrell 

Timothy  Fitch 

Robert  A.  Smith 

Jno.  Penmen, 
Judge  of  Probate,  of  Ramsey  Co.^ 

William  S.  Combs 

Heinrich  Wedelstaedt 

J.  H.  Studdiford 

Charles  S.  Chase, 
Acting  Governor  of  Minnesota 

cfames  Mills, 
United  States  Collector j  and 

Inspector  of  Customs 

Edward  Steenan, 
liegister  of  Deeds  for  Bamsey  Co.^ 


F.  Somers 
F.  D.  Somers 
Oscar  King 
Francis  McNamee 
C.  G.  Miller 
0.  Nelson 
W.  J.  Williford 
H.  C.  Coates 
Wm.  H.  Brock 
W.  Coates 

Jos.  Clarke  j 

S.  8.  Ellton, 
Justice  of  the  Peace y  Bamsey  Co,,     ' 
M.  C.  Tuttle 

Theodore  Brup  i 

S.  R.  Champlain  1 

M.  H.  Miller 
Amable  Ducfort 
Wm.  Constans 
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James  Starkly, 
Xember  cf  House  o/BepreaeiUaUvea 
J.  W.  Kerr 
W.  Sternes 
W.  F.  Oandal. 
L.  W.  Freeman 
8pirich  Hadley 
W.  H.  Dunbar 


Jno.  6.  Cook 
Wm.  H,  Stillman 
Wm.  H.  Curran 
W.  B.  Mead 
Jas.  Gooding 
John  Sharpe 
William  Spencer. 


}>  the  Senate  and  Rouse  of  BepresentoHves  of  the  United  States : 

We,  the  undersigned  citiiens  of  Minnesota,  learning  that  an  effort 
ill  be  made  by  the  present  Congress  to  set  aside  and  annul  the  sale 
'  the  military  reservation  at  Fort  Snellin^,  recently  made  by  the 
«retary  of  War,  beg  leave  to  protest  against  such  action  of  Con- 
'688,  and  to  submit  a  statement  regarding  isaid  sale,  expressive  of  our 
ews  thereon. 

Fort  Snelling,  in  our  opinion,  is  no  longer  needed  as  a  military 
i8t,  or  as  a  protection  to  the  [frontier,  from  the  fact  that  it  is  in  the 
Dtre  of  the  State,  and  surrounded  on  every  side  by  towns  and  ad- 
ducing settlements,  and  its  further  occupation  as  such  would  only 
tard  the  settlement  of  the  country  in  which  its  lands  are  located. 
We  are  familiar  with  the  lands  of  this  reservation,  and  of  the  value 

lands  generally  in  the  west,  and  do  not  believe  that  a  higher  price 
an  $11  ^er  acre  could  be  obtained  for  said  land,  sold  in  any  manner, 

that  it  is  worth  more  for  any  purpose  whatever. 
We  believe  that  tbe  price  paid  by  the  purchaser  at  such  sale  was 
[equate  and  ample,  and  trust,  for  the  settlement  and  improvement  of 
e  country,  that  the  sale  will  be  accepted  and  confirmed. 


R.  G.  Murphy,  P.  of  Senate 
Geo.  H.  Phillips, 

Postmaster  J  Shakopee 
John  H.  Coulthard 
Robert  Kennedy^  merchani 
Philip  Jacobs. 
William  Dowdj  farmer 
D.  A.  Huntsman. 
Wm.  H.  Anderson 
W.  T.  Swanwick 
T.  J.  Duff 
David  Hodges 
Nelson  King 
T.  A.  Holmes 
Comfort  Barnes 
Henry  Nicbergaly 
B.  M.  Wright 
W.  Chr.  Kooh 


Denis  McLaughlin 

Oscar  Lowe 

William  0.  Brown 

8.  B.  Allen 

Edsel  Grover 

W.  H.  St.  Clair 

Henry  Lesh 

Levy  Lovenstein 

Victor  Henkey,/armer 

George  Weple 

Joseph  Webor 

Casper  Humpfer 

Charles  Hartman,  jr. 

N.  McDruemeillon 

Henrv  Hinds,  cUtomey  at  law 

Josian  \i.  Weiser,  M.  D 

Chas.  Phinestead 

Alexander  J.  McCauley 
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Hammond  Faller  James  S.  Craig 

C.  A.  Fraser  Everson  Beider 

B.  C.  Gale,  real  eskUe  agerU  Wm.  H.  Gibson 
Jpsiah  Yale  B.  E.  Leibby 
Benjamin  Scribner,  jr  Jas.  Douglas 
Frank  Warner,  aU'y  at  law  Ben.  Ashlej 

J.  B.  Beynolds  Lear  Carison 

Gteo.  H.  Gleason,  com.  merch'L        Ben.  Enresej 

W.  B.  CoUer  W.  B.  Hunt,  attorney  at  law 

W.  Maijaus  Johannes  MuUer 

Benn  Kohler  Geo.  Fuller,  merchant. 

C.  8.  Glaus 


To  the  Senate  and  House  of  Bepreaentativee  of  the  United  States : 

We,  the  undersigned  citizens  of  Minnesota,  learning  that  an  ( 
will  be  made  by  the  present  Congress  to  set  aside  and  annul  the  sale 
of  the  military  reservation  at  Fort  Snelling,  recently  made  by  the  S6^ 
retary  of  War,  beg  leave  to  protest  against  such  action  of  Congren, 
and  to  submit  a  statement  regarding  said  sale  expressive  of  our  views 
thereon. 

Fort  Snelling,  in  our  opinion,  is  no  longer  needed  as  a  militarj 
post,  or  as  a  protection  to  the  frontier,  from  the  fact  that  it  is  in  the 
centre  of  the  State,  and  surrounded  on  every  side  by  towns  and  ad- 
vancing settlements  ;  and  its  further  occupation  as  such  would  onlf 
retard  the  settlement  of  the  country  in  which  its  lands  are  located. 

We  are  familiar  with  the  lands  of  this  reservation,  and  of  the  value 
of  lands  generally  in  the  west,  and  do  not  believe  that  a  higher  price 
than  $11  per  acre  could  be  obtained  for  said  land,  sold  in  any  man- 
ner, or  that  it  is  worth  more  for  any  purpose  whatever. 

We  believe  that  the  price  paid  by  the  purchaser  at  such  sale  was 
adequate  and  ample  ;  and  trust,  for  the  settlement  and  improvement 
of  the  country,  that  the  sale  will  be  accepted  and  confirmed. 

Chas.  E.  Flawdrau,  P.  Morison 

Aaaodate  Justice  S.  C,  M.   T.  S.  M.  Bordman 

W.  B.  G^rse,  Sheriff  Nicoleet  county. 

U.  S.  Marshal/or  Minnesota.  T.  M.  Perry, 

E.  8.  Julien  Cox,  Cleveland  Leader. 

Dist.  AtVy.  for  Nicoleet  county.  S.  M.  Burns 

John  Johnston  Sandford  B.  Cocks, 

Caleb  Holhorse  Clerk  U.  8.  D.  C,  3d  District. 

J.  Hennard  W.  Lochren 

William  Barnes  M.  Emiory 

Henry  M.  Slade  George  H.  Raught 

James  Hinds  Thomas  Cowan, 

Dist.  AtVy.f(yr  mjud.  dist.,  M.  State  Senator,  11th  Sen.  distrid. 

E.  Pierce  Gteo.  Hezlep 
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James  J.  Oreen  Joseph  A.  Estel 

John  L.  Howes  BeDJamin  F.  Paal 

James  P.  Smith  John  Bond 

JgoI  B.  Kennedy  William  Wilkinson 

G.  W.  Spencer  Bruner  Merevest 

Jacob  Henningway  Joseph  Mason 

Charles  E.  Smith  Isaac  A  Norwood 

A.  Naylor  James  Lamb 

B.  Woolsey  John  McCarthy 
Jason  Raymond  Frederick  Schimmet 
Bichard  Thompson  Henry  J.  Dane 

C.  0.  Neill  Robert  Brusker. 
Charles  B.  Wood 


b  the  Senate  and  House  of  Bepreaeniatives  of  the  United  States : 

We,  the  undersigned  citizens  of  Minnesota,  learning  that  an  effort 
ill  be  made  by  the  present  Congress  to  set  aside  and  annal  the  sale 
the  military  reservation  at  Fort  Snelling,  recently  made  by  the 
cretary  of  War,  beg  leave  to  protest  against  such  action  of  Con- 
ess,  and  to  submit  a  statement  regarding  said  sale,  expressive  of  our 
3W8  thereon. 

Fort  Snelling,  in  our  opinion,  is  no  longer  needed  as  a  military 
st,  or  as  a  protection  to  the  frontier,  from  the  fact  that  it  is  in  the 
itre  of  the  State  and  surrounded  on  every  side  by  towns  and  ad- 
ncing  settlements,  and  its  further  occupation  as  such  would  only 
;ard  the  settlement  of  the  country  in  which  its  lands  are  located. 
We  are  familiar  with  the  lands  of  this  reservation,  and  of  the  value 
lands  generally  in  the  west,  and  do  not  believe  that  a  higher  price 
an  $11  per  acre  could  be  obtained  for  said  land,  in  the  aggregate, 
id  in  any  manner,  or  that  it  is  worth  more  for  any  purpose  what- 
er. 

We  believe  that  the  price  paid  by  the  purchaser  at  such  sale  was 
equate  and  ainple,  and  trust,  for  the  settlement  and  improvement  of 
e  country,  that  the  sale  will  be  accepted  and  confirmed. 

H.  H.  Sibley,  Geo.  H.  Ingraham,  jr..  Notary 

Tvemordect  of  State  of  Minnesota  James  Davenport,  bookseller 

C.  H.  Berry,  Stephen  Long,  Fuller  House 

tomey  General  ded  "  A.  V.  Olahn,  broker 

C.  H.  Emerson,  Surveyor  Oen*l  P.  J.  Grimes 

C.  S.  Cave,  State  Senator  S.  J.  Albright, 
S.  E.  Adams,  State  Senator       AssH  Clerk  House  of  Representatives 

Wm.  A.  Davis,  Jno.  Farrington,  merchant 

Ex' Representative  Wm.  Sprigg  Hall, 
J.  J.  Noah,  State  Senaior 

Clerk  of  the  Supreme  Court  Henry  N.  Setzer 

M.  W.  Irwin,  Wm.  R.  Bowes 

Late  United  States  Marshal  Wm.  F.  Wheeler 
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Charles  D.  Elfelt 
John  S.  Prince, 
Beal  estate  and  lumber  merchant 
N.  W.  Kittaon 
Patrick  Nash,  coniraxstor 
B.  F.  Tillotson, 
Receiver  of  U.  Land  Offioe,  FartbavU 
Eh.  Pettjohn, 

Lumbering  bueineas 
Charles  H.  Oakes,  banker 
T.  B.  Oalusha 
J.  Bhingston 

Clement  Beaulieu,  jr.^  banker 
P.  Heffernan 
D.  F.  Bramly 
T.  Berzfeld 

Wm.  C.  Gray,  land  agent 
Geo.  W.  Hamilton 
W.  G.  de  Hesdemuz 
H  H.  Shafer 
L.  BHnn 
N.  Killson,  jr. 
L.  A.  Des  Kosierg 
Wilbur  M.  Heyward 
Andrew  Levering, 

Beal  estate  agent 
W.  H.  Acker,  merchant 
Robert  Mason 
D.  Lowth 
Wm.  T.  Iglehart, 

Attorney  at  law 
J.  D,  Murray 

Howard  Lindsley,  land  agent 
Charles  St.  Clair 
Edward  Davis 
John  B.  Olivier 
8.  Williams  Nelson, 

Attorney  at  law 
T.  L.  Fitch 
H.  G.  Brown,  jr. 
Geo.  E.  French 
Samuel  Elby,  M.  D. 
A.  B.  Brackeld 
James  F.  Roach,  Jncftati  trader 
H.  H.  Western 
A.  J.  Sypher 
James  Egan 


M.  D.  Sproat 
Emanuel  Good 
Morgan  L.  Sproat 
Joseph  Thornton 
E.  M.  Cooley 
Daniel  Qood^  esq. 
John  McCardle 
George  W.  Craig 
P.  D.  AndreoQ 
J.  Flynn 
Jeremiah  Daly 
Raphael  Fonten 
Micnael  Hann 
Teneau  Danteman 
David  Volleux 
Francis  Donely 
Henry  Kleine 
Thomas  Birmingham 
Lanimif  Tadiski 
William  Hagerman 
John  Herden 
Samuel  Slougganborg 
Gottlob  Weekwerth 
Friedrik  Kruse 
Edward  Walther 
Samuel  Snow 
Martin  Penska 
Foxe  Schietz 

B.  Gumppel 

Bened.  Hippber 
Joseph  Brin 
John  T.  Walker 
BenJ.  Stinson 

C.  B.  Smith 
J.  P.  Paine 
J.  M.  Warner 
R.  Warner 
John  Hyland 

David  Bartley,  merchant 
R.  West  McLeod,  merchant 

D.  Hance  McLeod 
L.  B.  Morrow 
Thomas  Cornell 
John  R.  Filson 
James  Philipsen,  jr. 
Wm.  Smith. 
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b  tiie  Senate  and  House  of  RqpreeewtaJtivea  of  the  United  States : 

We,  the  UDdersigDed  citizens  of  Minnesota,  learning  that  an  effort 
ill  be  made  by  the  present  Congress  to  set  aside  and  annul  the  sale 
*the  military  reserve  at  Fort  Snelling,  recently  made  by  the  Secretary 
*  War,  beg  leave  to  protest  against  such  action  of  Congress,  and  to 
ibmit  a  statement  concerning  the  same,  expressive  of  our  views 
lereon. 

Fort  Snelling,  in  our  opinion,  is  no  longer  needed  as  a  milittfty 
3st,  or  as  a  protection  to  the  frontier,  for  the  reason  that  it  is  situated 
L  nearly  the  centre  of  the  State,  and  surrounded  on  every  side  by 
»wns  and  advancing  settlements.  We  are  familiar  with  the  location 
'  this  reserve,  and  of  the  quality  and  value  of  the  lands,  and  consider 
lat  the  price  paid  by  the  purchaser  at  said  sale,  to  wit:  |11  per 
rre,  is  more  than  equal  to  its  value,  or  than  it  would  have  brought  if 
>ld  in  any  other  manner.     The  further  occupation  of  this  reserve  as 

military  post  would  only  retard  the  growth  and  settlement  of  the 
^untry,  and  we  trust  that  the  sale  will  be  confirmed. 


B.  Webster  Morse 

Jno.  H.  Martin 

R.  C.  Wiley 

Geo.  C.  Mott 

J.  E.  Martin 

A.  C.  Jones 

Alex.  Buchanan 

P.  O'Brien 

A.  H.  Green 

E.  A.  Durel 

David  Stuart 

Wm.  H.  Nobles 

W.  N.  Dunham 

James  Dixon 

William  Draper ,  merchant 

John  Sutherly 

John  W.  Crosby 

D.  8.  Thompson 

Wm.  OwenBokee 

Wm.  H.  Wolff 

Geo.  B.  Holmes 

Alfred  P.  Elfelt 

Henry  Morris 

August  Newnert 

Chas.  Ward 


Joseph  Brown 
Ole.  Birkiem 
Wm.  Hollinshead 
Geo.  H.  Ingraham,  jr. 
Wm.  Trowbridge 
E.  A.  C.  Hatch 
Boss  Wilkinson 
John  H.  Gillis 
Albert  Caldwell 
Albert  C.  Eddy 
Samuel  Wigfall 
L.  H.  Eddy 
E.  D.  Mortimer 
S.  J.  Buchanan 
Geo.  Plunkett 
Geo.  L.  Otis 
John  W.  Schwoar 
Wm.  M.  Buchanan^  jr 
Samuel  S.  Smoot 
J.  K.  King 
Jno.  C.  Terry 
J.  D.  Wilson 
A.  G.  Bristine 
Jos.  Elfelt. 
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We,  the  undersigned  citizens  of  Minnesota,  learning  that  an  ( 
will  be  made  by  the  present  Congress  to  set  aside  and  annul  the  sale 
of  the  military  reservation  of  Fort  Snelling,  recently  made  by  the 
Secretary  of  War,  beg  leave  to  protest  against  such  action  of  CoDgress, 
and  to  submit  a  statement  regarding  said  sale,  expressive  of  our  yiewB 
thereon. 

Fort  Snelling,  in  our  opinion,  is  no  longer  needed  as  a  military 
post,  or  as  a  protection  to  the  frontier,  from  the  fact  that  it  is  in  the 
centre  of  the  State,  and  surrounded  on  every  side  by  towns  and  ad- 
vancing settlements ;  and  its  further  occupation  as  such  would  onlf 
retard  the  settlement  of  the  country  in  which  its  lands  are  located. 

We  are  familiar  with  the  lands  of  this  reservation,  and  of  the  value 
of  lands  generally  in  the  west^  and  do  not  believe  that  a  higher  price 
than  $11  per  acre  could  be  obtained  for  said  land  sold  in  any  manner, 
or  that  it  is  worth  more  for  any  purpose  whatever. 

We  believe  that  the  price  paid  by  the  purchaser  at  such  sale  was 
adequate  and  ample,  and  trust,  for  the  settlement  and  improvement 
of  the  country,  that  the  sale  will  be  accepted  and  confirmed. 

F.  R.  Desano.  W.  C.  Johnson. 

S.  S.  Murdock.  J.  E.  McKusick. 

Wm.  H.  Moner.  Theo.  E.  Parker. 

Isaac  Green.  J.  W.  Lynde. 

M.  H.  Abbott,  Bee.  Pub.  Moneys.  Joseph  R.  Brown. 

Thos.  Wagner,  Beg.  L'd  Office.  J.  W.  Babcock. 

Mahlon  Black.  Everett  0.  Foss. 

W.  Holcombe,  Lieut.  Governor.  A.  J.  Myrick. 

Francis  J.  Smith.  E.  M.  McCook. 

Wm.  McKusick.  Mehaffey  &  Black,  Com.  Merdi^ 

Robert  Simpson.  M.  Lunton. 


35th  Congbess,  )  HOUSE  OF  REPRESENTATIVES.     (  Mis.  Doc. 
1st  Sessim.     f  (   No.  135. 


ANNUAL  REPORT 


or  THI 


BOARD    OF   REGENTS 


or  THI 


SMITHSONIA]!f  INSTITUTION, 


8H0WIN0  THB 


I     OPERATIONS,  EXPENDITURES,  AND  CONDITION  OF  THE 
INSTITUTION  FOR  THE  YEAR  185t. 


/ 


WASHINGTON: 

JAMES  B.   BTEBDMAN,  PRINTER. 
1868. 


LETTER 


SECRETARY  OF  THE  SMITHSONIAN  INSTITUTION, 


OOmfUNIOATIRO 


h  Annual  Report  of  the  operations j  expenditures ^  and  condition  of  the 
Smithsonian  Institution  for  the  year  1857. 


Mat  27,  1868. 

hn  12, 1858.— /2«tofoe(^  That  there  be  printed  of  the  Beport  on  the  Condition  of  the 
lilhaonian  Inatitation,  seyen  thousand  copies;  five  thousand  copies  for  the  use  of  the  mem- 
^  of  the  House  of  Representatiyes,  and  two  thousand  for  the  use  of  the  Institution. 


Smithsoioan  Institution, 

Washington,  May  26,  1858. 
Bm :  In  behalf  of  the  Board  of  Regents,  I  have  the  honor  to  submit 
the  Senate  of  the  United  States  the  Annual  Beport  of  the  opera- 
Q8,  expenditures,  and  condition  of  the  Smithsonian  Institution  for 
J  year  1857. 

'.  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

JOSEPH  HENBY, 
Secretary  Smithsonian  Institution. 
Ion.  James  L.  Orr, 

Speaker  of  the  House  of  Representatives. 


OF  THE 


SMITHSONIAN  INSTITUTIOl 


8H0WIN0 

THE  OPERATIONS,  EXPENDITURES,  AND  CONDITION  OF  THE  INSTrnmON  UP  TO  JAJ 
1,  1858,  AND  THE  PROCEEDINGS  OF  THE  BOARD  UP  TO  MAY  19,  1858. 


To  the  Senate  and  Hottse  of  Representatives : 

In  obedience  to  the  act  of  Congress  of  August  10, 1846,  establifl 
the  Smithsonian  Institution,  the  undersigned,  in  behalf  of  the  Reg 
submit  to  Congress,  as  a  report  of  the  operations,  expenditureSj 
condition  of  the  Institution,  the  following  documents : 

1.  The  Annual  Report  of  the  Secretary,  giving  an  account  o 
operations  of  the  Institution  during  the  year  1857. 

2.  Report  of  the  Executive  Committee,  giving  a  general  statei 
of  the  proceeds  and  disposition  of  the  Smithsonian  fund,  and  alf 
account  of  the  expenditures  for  the  year  185*7. 

3.  Report  of  the  Building  Committee. 

4.  Proceedings  of  the  Board  of  Regents  up  to  May  19,  1858. 

5.  Appendix. 
Respectfully  submitted. 

R.  B.  TANEY,  Chanc^Ocr. 
JOSEPH  HENRY,  Secretar 


OFFICERS  OF  THE  SMITHSONIAN  INSTITUTION. 


JAMES  BUCHANAN,  Ex  officio  Presiding  Officer  of  the  Institution. 
ROGER  B.  TANEY,  Chancellor  of  the  Institution. 

JOSEPH  HENRY,  Secretary  of  the  Institution. 
SPENCER  F.  BAIRD,  AssisUnt  SecreUry. 
W.  W.  SEATON,  Treasurer. 
WILLIAM  J.  RHEES,  Chief  Clerk. 


ALEXANDER  D.  BACHE, 
JAMES  A.  PEARCE, 
JOSEPH  G.  TOTTEN, 


»  Executive  Committee. 


RICHARD  RUSH,  1 

WILLIAM  H.  ENGLISH,      I  Building  Committee. 

JOSEPH  HENRY,  J 


REGENTS  OF  THE  INSTITUTION. 


JOHN  C.  BRECKINRIDGE,  Vice  President  of  the  United  States. 
ROGER  B.  TANEY,  Chief  Justice  of  the  United  States. 
JAMES  G.  BERRET,  Mayor  of  the  City  of  Washington. 
JAMES  A.  PEARCE,  member  of  the  Senate  of  the  United  States. 
JAMES  M.  MASON,  member  of  the  Senate  of  the  United  States. 
STEPHEN  A.  DOUGLAS,  member  of  the  Senate  of  the  United  SUtes. 
WILLIAM  H.  ENGLISH,  member  of  the  House  of  Representatives. 
L.  J.  GARTRELL,  member  of  the  House  of  Representatives. 
BENJAMIN  STANTON,  member  of  the  House  of  Representatives. 
GIDEON  HAWLEY,  citizen  of  New  York. 
RICHARD  RUSH,  citizen  of  Pennsylvania. 
GEORGE  E.  BADGER,  citizen  of  North  Carolina. 
CORNELIUS  C.  FELTON,  citizen  of  Massachusetts. 
ALEXANDER  D.  BACHE,  citizen  of  Washington. 
JOSEPH  G.  TOTTEN,  citizen  of  Washington. 


MEMBERS  EX  OFFICIO  OF  THE  INSTITUTION. 


JAMES  BUCHANAN,  President  of  the  United  SUtee. 

JOHN  C.  BRECKINRIDGE,  Vice  President  of  the  United  States. 

LEWIS  CASS,  Secretary  of  Sute. 

HOWELL  COBB,  SecreUry  of  the  Treasury. 

JOHN  B.  FLOYD,  SecreUry  of  War. 

ISAAC  TOUCEY,  SecreUry  of  the  Navy. 

AARON  V.  BROWN,  Postmaster  General. 

J.  S.  BLACK,  Attorney  General. 

ROGER  B.  TANEY,  Chief  Justice  of  the  United  Sutes. 

JOSEPH  HOLT,  Commissioner  of  Patents. 

JAMES  G.  BERRET,  Mayor  of  the  City  of  Waahington. 


HONORARY  MEMBERS. 


ROBERT  HARE,  of  Pennsylvania. 
WASHINGTON  IRVING,  of  New  York. 
BENJAMIN  SILLIMAN,  of  ConnecUcut. 
PARKER  CLEAVELAND,  of  Maine. 
A.  B.  LONGSTREET,  of  Mississippi. 
JACOB  THOMPSON,  Secretary  of  the  Interior 


PROGRAMME  OF  ORGANIZATION 


OF  THI 


5MITHS0NUN  INSTITUTION. 

[PRESENTED  IN  THE  FIRST  ANNUAL  REPORT  OP  TBE  SECRETARY,  AND 
ADOPTED  B7  THE  BOARD  OF  REGENTS,  DECEMBER  13,  1847.] 


INTRODQCTION. 


(kneral  ccmsidercUiona  which  shovM  serve  as  a  guide  in  adopting  a 
Flan  of  Organization. 

1.  Will  op  Smithson.  The  property  is  bequeathed  to  the  United 
States  of  America,  *^  to  found  at  Washington,  under  the  name  of  the 
E^OTHsoNiAN  Institution,  an  establishment  for  the  increase  and  diffu- 
Bionof  knowledge  among  men." 

2.  The  bequest  is  for  the  benefit  of  mankind.  The  government  of 
the  United  States  is  merely  a  trustee  to  carry  out  the  design  of  the 
testator. 

3.  The  Institution  is  not  a  national  establishment,  as  is  frequently 
^opposed,  but  the  establishment  of  an  individual,  and  is  to  bear  and 
perpetuate  his  name. 

4.  The  objects  of  the  Institution  are,  1st,  to  increase,  and  2d,  to 
diffuse  knowledge  among  men. 

5.  These  two  objects  should  not  be  confounded  with  one  another. 
Kie  first  is  to  enlarge  the  existing  stock  of  knowledge  by  the  addi- 
ion  of  new  truths  ;  and  the  second,  to  disseminate  knowledge,  thus 
ttcreased,  among  men. 

6.  The  will  makes  no  restriction  in  favor  of  any  particular  kind  of 
Uowledge  ;  hence  all  branches  are  entitled  to  a  share  of  attention. 

7.  Knowledge  can  be  increased  by  diflferent  methods  of  facilitating 
tid  promoting  the  discovery  of  new  truths  ;  and  can  be  most  exten- 
vely  diffused  among  men  by  means  of  the  press. 

8.  To  effect  the  greatest  amount  of  good,  the  organization  should 
i  such  as  to  enable  the  Institution  to  produce  results,  in  the  way  of 
^creasing  and  diffusing  knowledge,  which  cannot  be  produced  either 
'  all  or  so  efficiently  by  the  existing  institutions  in  our  country. 

9.  The  organization  should  also  be  such  as  can  be  adopted  provi- 
onally ,  can  be  easily  reduced  to  practice,  receive  modifications,  or  be 
bandoned,  in  whole  or  in  part,  without  a  sacrifice  of  the  funds. 

10.  In  order  to  compensate,  in  some  measure,  for  the  loss  of  time 
X^sioned  by  the  delay  of  eight  years  in  establishing  the  Institution, 
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a  considerable  portion  of  the  interest  which  has  accmed  shoi 
added  to  the  principal. 

11.  In  proportion  to  the  wide  field  of  knowledge  to  be  cnlti 
the  funds  are  small.  Economy  should  therefore  be  consulted 
construction  of  the  building  ;  and  not  only  the  first  cost  of  the  ( 
should  be  considered,  but  also  the  continual  expense  of  keeping 
repair,  and  of  the  support  of  the  establishment  necessarily  com 
with  it.  There  should  also  be  but  few  individuals  permanent! 
ported  by  the  Institution. 

12.  The  plan  and  dimensions  of  the  building  should  be  deter 
by  the  plan  of  organization,  and  not  thcb converse. 

13.  It  should  be  recollected  that  mankind  in  general  are  to  be 
fitted  by  the  bequest,  and  that,  therefore,  all  unnecessary  expen 
on  local  objects  would  be  a  perversion  of  the  trust. 

14.  Besides  the  foregoing  considerations  deduced  immediatel] 
the  will  of  Smithson,  regard  must  be  had  to  certain  require 
of  the  act  of  Congress  establishing  the  Institution.     These 
library,  a  museum,  and  a  gallery  of  art^  with  a  building  on  a  1 
scale  to  contain  them. 

SECTION  I. 

Flan  of  Organization  of  the  Institution  in  accordance  with  thefor\ 
dedtictions  from  the  wiU  of  Smithson. 

To  Increase  Knowledge.    It  is  proposed — 

1.  To  stimulate  men  of  talent  to  make  original  researches,  by 
ing  suitable  rewards  for  memoirs  containing  new  truths  ;  and 

2.  To  appropriate  annually  a  portion  of  the  income  lor  part 
researches,  under  the  direction  of  suitable  persons. 

To  Diffuse  Knowledge.    It  is  proposed — 

1.  To  publish  a  series  of  periodical  reports  on  the  progress  < 
different  branches  of  knowledge  ;  and 

2.  To  publish  occasionally  separate  treatises  on  subjects  of  Q 
interest. 

DETAILS  OF  THE  PLAN  TO  INCREASE  KNOWLEDGE. 

I. — By  stimulating  researches. 

1.  Facilities  afforded  for  the  production  of  original  memoirs 
branches  of  knowledge. 
I  2.  The  memoirs  thus  obtained  to  be  published  in  a  series  of  vol 

in  a  quarto  form,  and  entitled  Smithsonian  Contributions  to  ] 
ledge. 

3.  No  memoir  on  subjects  of  physical  science  to  be  accept 
publication  which  does  not  furnish  a  positive  addition  to  1 
knowledge,  resting  on  original  research  ;  and  all  unverified  sj 
tions  to  be  rejected. 

4.  Each  memoir  presented  to  the  Institution  to  be  submit 
examination  to  a  commission  of  persons  of  reputation  for  lean 
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the  branch  to  which  the  memoir  pertains ;  and  to  he  accepted  for  pah- 
lication  only  in  case  the  report  of  this  commission  is  favorahle. 

5.  The  commission  to  he  chosen  hy  the  oflScers  of  the  Institution, 
and  the  name  of  the  author,  as  far  as  practicable,  concealed,  unless  a 
favorable  decision  be  made. 

6.  The  volumes  of  the  memoirs  to  be  exchanged  for  the  transactions 
of  literary  and  scientific  societies,  and  copies  to  be  given  to  all  the 
colleges  and  principal  libraries  in  this  country.  One  part  of  the 
remaining  copies  may  be  offered  for  sale ;  and  the  other  carefully  pre- 
served, to  form  complete  sets  of  the  woii^,  to  supply  the  demand  from 
new  iDstitutions. 

7.  An  abstract,  or  popular  account,  of  the  contents  of  these  memoirs 
to  be  given  to  the  public  through  the  annual  report  of  the  Regents  to 
Congress. 

ll.—By  appropriating  a  part  of  the  income j  annuaMy,  to  special  objects  of 
research,  under  the  direction  of  suitcMe  persons. 

1.  The  objects,  and  the  amount  appropriated,  to  be  recommended 
bj  counsellors  of  the  Institution. 

2.  Appropriations  in  different  years  to  different  objects,  so  that,  in 
course  of  time,  each  branch  of  knowledge  may  receive  a  share. 

3.  The  results  obtained  from  these  appropriations  to  be  published, 
with  the  memoirs  before  mentioned,  in  the  volumes  of  the  Smithsonian 
Contributions  to  Knowledge. 

4.  Examples  of  objects  for  which  appropriations  may  be  made. 

(1.)  System  of  extended  meteorological  observations  for  solving  the 
problem  of  American  storms. 

(2.)  Explorations  in  descriptive  natural  history,  and  geological, 
magnetical,  and  topographical  surveys,  to  collect  materials  for  the 
formation  of  a  Physical  Atlas  of  the  United  States. 

(3.)  Solution  of  experimental  problems,  such  as  a  new  determination 
of  the  weight  of  the  earth,  of  the  velocity  of  electricity,  and  of  light; 
chemical  analyses  of  soils  and  plants ;  collection  and  publication  of 
scientific  facts,  accumulated  in  the  offices  of  government. 

(4.)  Institution  of  statistical  inquiries  with  reference  to  physical, 
moral,  and  political  subjects. 

(5.)  Historical  researches  and  accurate  surveys  of  places  celebrat/cd 
in  American  history. 

(6.)  Ethnological  researches,  particularly  with  reference  to  the  dif- 
ferent races  of  men  in  North  America ;  also,  explorations  and  accurate 
surveys  of  the  mounds  and  other  remains  of  the  ancient  people  of  our 
country. 

DETAILS  OF  THE  PLAN  FOR  DIFFUSING  KNOWLEDGE. 

I.— -By  the  publication  of  a  series  of  reports  j  giving  an  account  of  the  new 
discoveries  in  science^  and  of  the  changes  made  from  year  to  year  in 
all  branches  of  knowledge  not  strictly  professional, 

1.  These  reports  will  diflfuse  a  kind  of  knowledge  generally  interest- 
ing, but  which,  at  present,  is  inaccessible  to  the  public.     Some  of  the 
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reports  may  be  published  annually,  others  at  longer  intervals,  as  the 
income  of  the  Institution  or  the  changes  in  the  branches  of  knowledge 
may  indicate. 

2.  The  reports  are  to  be  prepared  by  collaborators  eminent  in  the 
different  branches  of  knowledge. 

3.  Each  collaborator  to  be  furnished  with  the  journals  and  publica- 
tions, domestic  and  foreign,  necessary  to  the  compilation  of  his  report; 
to  be  paid  a  certain  sum  for  his  labors,  and  to  be  named  on  the  title- 
page  of  the  report. 

4.  The  reports  to  be  published  in  separate  parts,  so  that  persons 
interested  in  a  particular  branch  can  procure  the  parts  relating  to  it 
without  purchasing  the  whole. 

6.  These  reports  may  be  presented  to  Congress  for  partial  distri- 
bution, the  remaining  copies  to  be  given  to  literary  and  scientific 
institutions,  and  sold  to  individuals  for  a  moderate  price. 

The  following  are  some  of  the  subjects  which  may  be  embraced  in 
the  reports : 

I.  PHYSICAL  CLASS. 

1.  Physics,  including  astronomy,  natural  philosophy,  chemistry, 
and  meteorology. 

2.  Natural  history,  including  botany,  zoology,  geology,  &c. 

3.  Agriculture. 

4.  Application  of  science  to  arts. 

n.  MORAL  AND  POLITICAL  CLASS. 

5.  Ethnology,  including  particular  history,  comparative  philology, 
antiquities,  &c. 

6.  Statistics  and  political  economy. 
T.  Mental  and  moral  philosophy. 

8.  A  survey  of  the  political  events  of  the  world,  penal  reform,  &c. 

ni.  LITERATURE  AND  THE  FINE  ARTS. 

9.  Modern  literature. 

10.  The  fine  arts,  and  their  application  to  the  useful  arts. 

11.  Bibliography. 

12.  Obituary  notices  of  distinguished  individuals. 

II.  By  the  pvhlication  of  separate  treatises  on  subjects  of  general  interest. 

1.  These  treatises  may  occasionally  consist  of  valuable  memoirs 
translated  from  foreign  languages,  or  of  articles  prepared  under  the 
direction  of  the  Institution,  or  procured  by  oflFering  premiums  for  the 
best  exposition  of  a  given  subject. 

2.  The  treatises  should,  in  all  cases,  be  submitted  to  a  commission 
of  competent  judges  previous  to  their  publication. 
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>.  As  examples  of  these  treatises,  expositions  may  be  obtained  of 
present  state  of  the  several  branches  of  knowledge  mentioned  in 
t  table  of  reports. 

SECTION  II. 

Ian  of  organizatiimy  in  accordance  with  the  terms  of  the  resolutions  of 
the  Board  of  Regents  providing  for  the  two  modes  of  increasing  and 
diffusing  knowledge. 

1.  The  act  of  Congress  establishing  the  Institution  contemplated 
le  formation  of  a  library  and  a  museum  ;  and  the  Board  of  Kegents, 
eluding  these  objects  in  the  plan  of  organization,  resolved  to  divide 
le  income*  into  two  equal  parts. 

2.  One  part  to  be  appropriated  to  increase  and  diffuse  knowledge 
jr  means  of  publications  and  researches,  agreeably  to  the  scheme 
efore  given.  The  other  part  to  be  appropriated  to  the  formation  of 
library  and  a  collection  of  objects  of  nature  and  of  art. 

3.  These  two  plans  are  not  incompatible  one  with  another. 

4.  To  carry  out  the  plan  before  described,  a  library  will  be  required, 
onsisting,  Ist,  of  a  complete  collection  of  the  transactions  and  pro- 
eedings  of  all  the  learned  societies  in  the  world ;  2d,  of  the  more 
Daportant  current  periodical  publications,  and  other  works  necessary 
II  preparing  the  periodical  reports. 

5.  The  Institution  should  make  special  collections,  particularly  of 
bjects  to  illustrate  and  verify  its  own  publications. 

6.  Also,  a  collection  of  instruments  of  research  in  all  branches  of 
xperimental  science. 

7.  With  reference  to  the  collection  of  books,  other  than  those  men- 
ioned  above,  catalogues  of  all  the  different  libraries  in  the  United 
itates  should  be  procured,  in  order  that  the  valuable  books  first  pur- 
based  may  be  such  as  are  not  to  be  found  in  the  United  States. 

8.  Also,  catalogues  of  memoirs,  and  of  books  and  other  materials, 
bonld  be  collected  for  rendering  the  Institution  a  centre  of  biblio- 
raphical  knowledge,  whence  the  student  may  be  directed  to  any  work 
hich  he  may  require. 

9.  It  is  believed  that  the  collections  in  natural  history  will  increase 
f  donation  as  rapidly  as  the  income  of  the  Institution  can  make  pro- 
i«ion  for  their  reception,  and,  therefore,  it  will  seldom  be  necessary 
*  purchase  articles  of  this  kind. 

10.  Attempts  should  be  made  to  procure  for  the  gallery  of  art  casts 
the  most  celebrated  articles  of  ancient  and  modern  sculpture. 

11.  The  arts  may  be  encouraged  by  providing  a  room,  free  of  ex- 
mse,  for  the  exhibition  of  the  objects  of  the  Art-Union  and  other 
tnilar  societies. 


*Tbe  amoant  of  the  Smithsonian  bequest  received  into  the  Treasury  of  the 

United  States  is |515,169  00 

Interest  on  the  same  to  July  1,  1846,  (devoted  to  the  erection  of  the 
building) 242,129  00 

Annual  income  from  the  bequest 30,910  14 
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12.  A  small  appropriation  should  annually  be  made  for  models  of 
antiquities,  such  as  those  of  the  remains  of  ancient  temples,  &c. 

13.  For  the  present,  or  until  the  building  is  fully  completed,  be- 
sides the  Secretary,  no  permanent  assistant  will  be  required,  except 
one,  to  act  as  librarian. 

14.  The  Secretary,  by  the  law  of  Congress,  is  alone  responsible  to 
the  Kegents.  He  shall  take  charge  of  the  building  and  property, 
keep  a  record  of  proceedings,  discharge  the  duties  of  librarian  and 
keeper  of  the  museum,  and  may,  with  the  consent  of  the  Regents, 
employ  aaaistanta. 

15.  The  Secretary  and  his  assistants,  during  the  session  of  CJongress, 
will  be  required  to  illustrate  new  discoveries  in  science,  and  to  exhibit 
new  objects  of  art ;  distinguished  individuals  should  also  be  invited  to 
give  lectures  on  subjects  of  general  interest. 


This  programme,  which  was  at  first  adopted  provisionally,  has  be- 
come the  settled  policy  of  the  Institution.  The  only  material  change 
is  that  expressed  by  the  following  resolutions,  adopted  January  15, 
1855,  viz : 

Besolvedy  That  the  Tth  resolution  passed  by  the  Board  of  Regents, 
on  the  26th  of  January,  1847,  requiring  an  equal  division  of  the  in- 
come between  the  active  operations  and  the  museum  and  library, 
when  the  buildings  are  completed,  be  and  it  is  hereby  repealed. 

Besolvedy  That  hereafter  the  annual  appropriations  shall  be  appor- 
tioned specifically  among  the  different  objects  and  operations  of  the 
Institution,  in  such  manner  as  may,  in  the  judgment  of  the  Regents, 
be  necessary  and  proper  for  each,  according  to  its  intrinsic  import- 
ance, and  a  compliance  in  good  faith  with  the  law. 


REPORT  OF  THE  SECRETARY  FOR  1857, 


To  the  Board  of  Regents: 

Gentlemen  :  It  again  becomes  my  duty  to  present  to  you  the 
history  of  the  operations  of  another  year  of  the  Institution  which 
the  government  of  the  United  States  has  entrusted  to  your  care.  In 
an  establishment  of  this  kind^  of  which  the  policy  has  been  settled 
and  is  strictly  adhered  to,  there  must  of  necessity  be  much  sameness  in 
the  general  form  and  character  of  the  successive  reports ;  but  since 
the  field  of  science  is  boundless,  and  new  portions  of  it  are  continually 
presented  for  investigation,  there  will  always  be  found  in  the  details, 
facts  of  sufiScient  interest  to  relieve  the  routine  of  the  statements 
relative  to  the  condition  of  the  funds  and  the  scrutiny  of  the  receipts 
and  expenditures. 

It  might  at  first  sight  appear  surprising  that  so  constant  a  supply 
of  materials  for  the  Smithsonian  Contributions  and  so  many  objects  of 
interest,  demanding  the  assistance  of  the  Smithsonian  fund,  should 
be  presented,  but  it  will  be  evident,  on  reflection,  that  this  results 
from  the  influence  of  the  Institution  itself  in  increasing  the  number 
of  laborers  in  the  field  of  science,  as  well  as  in  accumulating  the 
materials  on  which  they  are  to  be  engaged.     The  tendency  is  con- 
stantly to  expand  the  operations,  and  much  caution  and  self-control 
are  necessary  to  repress  the  desire  to  be  more  liberal  in  the  assistance 
rendered  to  worthy  objects,  than  the  income  will  permit.     Indeed,  a 
charge  is  frequently  made  of  illiberality  for  what  is  the  result  of  re- 
stricted means.    It  must  be  evident  that  nothing  is  more  important  to 
the  permanency  and  proper  conduct  of  the  Institution  than  the  cautious 
and  judicious  management  of  its  funds.     Any  embarrassment  in  this 
quarter  would  involve  a  loss  of  confidence  in  the  directors,  which  would 
be  fatal  to  the  usefulness  and  efficiency  of  the  establishment. 

I  have  from  the  first  expressed  the  regret  that  the  original  law  of 
Congress  directed  the  expenditure  of  so  large  a  portion  of  the  income 
^n  objects  of  a  local  character,  and  this  feeling  has  been  increased  by 
^le  experience  which  time  has  aflbrded  in  regard  to  the  good  which 
^ald  be  efiected  by  a  more  critical  observance  of  the  terms  of  the 
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beqaesty  as  well  as  by  the  increasing  expense  of  sustaining  a  large 
building,  a  library,  and  museum.  It  is  to  be  hoped,  however,  that 
at  least  a  partial  relief  will  hereafter  be  afforded  by  an  annual  appro- 
priation, which  it  is  reasonable  to  expect  government  will  make  for 
the  keeping  and  exhibition  of  the  collections  of  the  various  exploring 
expeditions  which  have  been  entrusted  to  the  care  of  the  Regents. 

At  the  last  session  of  Congress  an  appropriation  was  made  for  the 
construction  and  erection  of  cases  to  receive  the  collections  of  the 
United  States  Exploring  Expedition  and  others  in  Washington,  and 
also  for  the  transfer  and  arrangement  of  the  specimens.  This  appro- 
priation was  granted  in  accordance  with  the  recommendation  of  the 
late  Secretary  of  the  Interior  and  the  Commissioner  of  Patents,  in 
order  that  the  large  room  in  the  Patent  Office  occupied  by  the  museum 
might  be  used  for  the  more  legitimate  purposes  of  that  establishment. 
We  presume  that  the  other  part  of  the  recommendation  will  also  be 
carried  out,  namely,  that  the  annual  appropriation  be  continued  which 
has  heretofore  been  made  for  the  care  of  this  portion  of  the  govern- 
ment property.  While,  on  the  one  hand,  no  appropriation  should  be 
made  which  would  serve  to  lessen  the  distinctive  character  of  Smith- 
son's  bequest,  on  the  other  it  is  evident  that  the  government  should 
not  impose  any  burdens  upon  the  Institution  which  would  impair  its 
usefulness  or  divert  its  funds  from  their  legitimate  purpose. 

It  was  stated  in  the  last  report  that  the  extra  fund  of  the  Insti- 
tution, which  had  been  saved  from  the  accrued  interest,  was  invested 
in  State  Stocks.  This  investment  was  made  because  the  fund  was  at 
the  time  drawing  no  interest,  and  because,  until  action  could  be  pro- 
cured by  Congress  in  relation  to  receiving  said  fund  into  the  United 
States  Treasury,  it  was  deemed  the  safest  disposition  of  the  money. 
Though  a  temporary  depreciation  of  these  stocks  tooi:  place  during 
the  last  year,  there  is  no  reason  to  regret  the  investment.  Their 
marketable  value  is  at  present  about  the  same  as  it  was  at  the  time 
they  were  purchased. 

By  reference  to  the  report  of  the  Executive  Committee  it  will  be 
seen  that  the  expenditures  during  the  year,  though  less  than  the 
amount  of  receipts,  have  somewhat  exceeded  the  estimates.  This  has 
been  occasioned,  first,  by  unexpected  repairs  which  were  found  neces- 
sary to  the  building,  in  consequence  of  an  unprecedented  hail  storm, 
which  destroyed  several  thousand  panes  of  glass  and  did  considerable 
injury  to  the  roof  and  other  parts  of  the  edifice ;  secondly,  by  an 
expansion  of  the  system  of  foreign  exchanges,  rendered  necessary  by 
the  large  amount  of  material  entrusted  to  the  Institution  by  the 
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different  agricultural  and  other  societies  of  the  country ;  and  thirdly, 
the  necessity  we  were  under,  on  account  of  the  financial  pressure,  of 
paying  bille  for  publicatioDS  which  will  appear  during  the  present 
and  the  next  year.  The  funds  of  the  Institution  are,  however,  still 
in  a  prosperous  condition,  but  great  care  is  required  to  prevent  the 
accumulation  of  small  expenses,  which,  individually,  by  reason  of 
their  insignificance,  are  allowed  to  occur,  but  which  in  the  aggregate, 
at  the  end  of  the  year,  are  found  to  have  swelled  into  amounts  of 
considerable  magnitude. 

Pvblicationa. — The  ninth  annual  quarto  volume  of  Contributions  to 
Knowledge  was  completed  and  distributed  during  the  first  half  of  the 
year.  It  is  equal  in  size  and  importance  to  the  precedin^g  volumes, 
and  contains  the  following  memoirs  : 

1.  On  the  relative  intensity  of  the  heat  and  light  of  the  sun  upon 
different  latitudes  of  the  earth.     By  L.  W.  Meech. 

2.  Illustrations  of  surface  geology,  by  Edward  Hitchcock,  LL.D., 
of  Amherst  College. 

Part  1.  On  surface  geology^  especially  that  of  the  Connecticut 
valley,  in  New  England. 

Part  2.  On  the  erosions  of  the  earth's  surface,  especially  by 
rivers. 

Part  3.  Traces  of  ancient  glaciers  in  Massachusetts  and  Ver- 
mont. 

3.  Observations  on  Mexican  history  and  archadology,  with  a  special 
notice  of  Zapotec  remains,  as  delineated  in  Mr.  J.  Or,  Sawkins'  draw- 
ings of  Mitla,  &c.     By  Brantz  Mayer. 

4.  Researches  on  the  Ammonia  Cobalt  bases.  By  Professor  Wol- 
cott  Gibbs  and  Professor  F.  A.  Genth. 

6.  New  tables  for  determining  the  values  of  the  co-efficients  in  the 
perturbative  functions  of  planetary  motion,  which  depend  upon  the 
ratio  of  the  mean  distances.     By  J.  D.  Bunkle. 

6.  Asteroid  supplement  to  new  tables  for  determining  the  values  of 

6  J  and  its  derivatives.     By  J.  D.  Runkle. 

It  was  stated  in  the  last  report  that  Mr.  L.  W.  Meech  proposed  to 
continue  his  interesting  investigations  relative  to  the  heat  and  light 
of  the  sun,  provided  the  Smithsonian  Institution  would  pay  the  ex- 
pense of  the  arithmetical  computations.  Though  most  of  his  time  is 
Necessarily  occupied  in  other  duties^  he  would  cheerfully  devote  his 
leisure  hours  to  the  investigation  with  a  view  of  extending  the  bounds 
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of  knowledge.  During  the  past  year  an  appropriation  has  heen  made 
of  one  hundred  dollars  for  the  purpose  here  mentioned,  and  we  are 
assured,  from  what  Mr.  Meech  has  already  accomplished,  that  this 
sum  will  be  instrumental  in  producing  valuable  results.  He  proposes 
to  determine,  from  several  elementary  formulas,  the  laws  df  terres- 
trial temperature  for  different  latitudes.  The  first  formula  has  been 
pretty  thoroughly  applied,  and  the  annual  temperature  computed  by 
it  compared  with  the  result  of  actual  observation.  The  diurnal 
temperatures  have  also  been  deduced  and  seem  to  agree  with  actnal 
observation  within  the  presumed  errors  of  the  latter.  The  temper- 
ature, however,  of  the  surrounding  medium,  derived  from  the  annual 
temperature,  differs  widely  from  the  results  obtained  by  the  diumd 
temperatures.  The  author  is  inclined  to  attribute  this  difference  to  a 
defect  in  the  law  of  radiation  as  generally  received,  which,  deduced 
from  experiments  in  the  laboratory,  he  thinks  inapplicable  to  the 
phenomena  of  terrestrial  temperature.  The  second  formula  takes  into 
account  another  cause  of  the  variation  of  temperature,  namely,  the 
cooling  due  to  the  contact  of  the  air ;  and  the  third  formula  includes 
also  the  effect  of  the  absorption  of  solar  heat  in  its  passage  through 
the  atmosphere.  The  investigation  will  include  the  consideration  of— 
1st,  terrestrial  radiation  ;  2d,  contact  of  air  ;  3d,  the  sun's  intensity; 
4th,  atmospheric  absorption  ]  5th,  the  difference  in  radiating  power  of 
luminous  heat  by  day  and  non-luminous  heat  by  night.  Among 
other  inferences  to  be  deduced  is  the  relative  heating  or  radiating 
powers  of  sea  and  continent,  when  the  land  is  covered  with  foliage 
and  vegetation,  and  when  it  is  covered  with  ice  and  snow.  These 
researches  are  intimately  connected  with  the  extended  series  of  obser- 
vations on  the  climate  of  the  United  States,  now  carried  on  at  the 
expense  and  under  the  direction  of  the  Institution. 

The  paper  of  Professor  Q-ibbs  and  Dr.  Genth,  which  forms  a  part  of 
the  9th  volume,  has  been  republished  in  the  American  Journal  of 
Science  and  in  the  London  Chemical  Gazette,  due  credit  being  given 
to  the  Smithsonian  Contributions,  from  which  it  was  copied.  We 
regret  to  be  informed  by  the  authors  of  this  interesting  paper  that 
the  sum  appropriated  by  the  Institution  for  assisting  in  defraying  the 
expense  of  the  materials  and  apparatus  employed  in  their  researches 
was  scarcely  suflScient  to  compensate  for  more  than  one-fourth  of  their 
outlay.  Limited  means,  and  not  a  want  of  proper  appreciation  of  the 
labors  of  these  gentlemen,  prevented  their  entire  reimbursement  for 
the  pecuniary  loss  in  the  prosecution  of  their  valuable  researches. 
They  intend,  notwithstanding  this,  to  continue  their  investigations, 
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and  to  devote  as  much  time  to  them  as  their  other  engagements  and 
the  means  at  their  disposal  will  allow.  Since  this  memoir  has  met 
the  approval  of  the  scientific  world,  it  will  be  proper  to  make  as 
liberal  an  appropriation  as  the  demands  on  the  limited  income  of  the 
Institution  will  permit  for  the  continuance  of  researches  in  the  same 
line.  The  publication  of  the  paper  was  of  comparatively  little 
expense,  since  it  required  no  costly  illustrations,  and  this  may  be  an 
additional  reason  for  granting  a  larger  appropriation  for  further  in- 
vestigations in  the  same  line. 

The  ninth  volume  also  contains  the  supplement  to  the  tables  by  J. 
D.  Bunkle,  mentioned  in  the  last  report.  The  tables  in  this  supple- 
ment are  intended  to  facilitate  calculations  with  reference  to  the 
asteroids.  The  search  for  these  bodies  has  been  prosecuted  with  so 
much  vigor  of  late  that  their  list  now  extends  to  more  than  fifty,  and 
the  mechanical  labor  required  to  calculate  their  places  is  so  great  that 
this  can  scarcely  be  expected  to  be  accomplished,  except  by  the  use  of 
general  tables.  The  work  of  Gauss  on  the  theory  of  the  motion  of 
the  heavenly  bodies  leaves  little  to  be  desired,  so  far  as  the  deter- ~ 
mination  of  their  orbits  is  concerned ;  but  this  is  by  no  means  the 
case  with  regard  to  their  perturbations  by  the  larger  planets.  The 
tables  therefore  will  afi'ord  an  important  means  of  facilitating  the  ad^ 
vance  of  our  knowledge,  particularly  of  this  class  of  the  members  of 
our  solar  system. 

The  third  part  of  the  Nereis  Boreali- Americana,  by  Dr.  William  H. 
Harvey,  has  been  completed  and  will  be  included  in  the  tenth  volume  • 
of  the  Contributions.     Two  hundred  extra  copies  of  the  text  of  the 
preceding  parts  having  been  struck  off  before  the  distribution  of  the 
types,  and  the  drawings  on  the  lithographic  stones  having  been  pre- 
served, an  equal  number  of  plates  from  the  latter  have  been  printed 
and  colored,  so  that  we  shall  be  enabled  to  make  up  two  hundred 
copies  of  the  complete  work  to  be  offered  for  sale,  which  will  serve, . 
it  is  hoped,  to  reimburse,  in  some  degree,  the  lieavy  expense  incurred . 
in  the  publication  of  this  interesting  addition  to  the  science  of  botany. 
It  may  be  proper  to  mention  that  the  work  was  published  in  numbers, . 
in  order  that  the  whole  expense  should  be  defrayed  by  the  appro- 
priation of  different  years,  as  well  as  to  furnish  the  author  the  oppor- 
tnnity  of  rendering  the  work  more  complete  by  more  extended  re- 
Bearch. 
For  the  purpose  of  classification,  the  sea  plants  have  been  grouped . 

2  s 
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under  three  principal  heads  which  are  readily  distinguished  by  their 
general  color. 
They  are  as  follows : 

1.  Melano8permea3 — plants  of  an  olive-green  or  olive-brown  color. 

2.  Rhodospermeae,  or  plants  of  a  rosy-red  or  purple  color. 

3.  Chlorospermeae,  or  plants  of  a  grass,  rarely  of  a  livid  purple 
color. 

The  numbers  of  the  work  already  published  relate  to  the  first  two 
divisions,  and  the  third,  now  about  to  be  issued,  will  contain  the  last, 
with  an  appendix  describing  new  species  discovered  since  the  date  of 
the  former  parts. 

The  text  of  the  first  part  of  the  work  on  Oology,  mentioned  in  pre- 
ceding reports,  has  been  printed  ;  but  the  publication  of  the  plates  to 
accompany  it  will  be  so  expensive  that  we  were  obliged  to  defer  it 
until  the  present  year.  In  the  meantime  the  author  will  proceed  with 
the  preparation  of  the  other  parts  of  the  memoir,  and  the  whole  will 
be  completed  as  soon  as  the  funds  of  the  Institution  will  permit. 
From  an  accidental  oversight  in  the  preparation  of  the  last  Report,  I 
neglected  to  mention  the  fact  that  the  author  of  this  interesting  work 

•  is  Dr.  Thomas  M.  Brewer,  of  Boston.  The  omission  of  his  name  in 
the  reports  would  not  only  be  unjust  to  himself,  but  might  also  pre- 

'  vent  him  from  receiving  in  some  cases  additional  information  relative 
to  his  labors  from  correspondents  who  are  engaged  in  the  same  line  of 
research.     The  announcement  of  the  fact  of  the  intended  publication 

•  of  this  memoir  has  induced  a  number  of  persons  to  enter  into  corre- 
spondence with  the  Institution  on  the  subject,  and  we  doubt  not  that 
these  remarks  will  tend  to  call  forth  other  additions  to  our  knowledge    J 
of  this  branch  of  natural  history.  ^^ 

Since  the  date  of  the  last  Report  a  grammar  and  dictionary  of  the    ^ 
Toruba  language  of  Africa  have  been  accepted  for  publication.    Thi     i 

•  work  is  another  contribution  from  the  missionary  enterprise  of  the 
present  day,  and  has  been  prepared  by  the  Rev.  Thos.  J.  Bowen,  of 
the  Southern  Baptist  Missionary  Board,  from  materials  collected 
during  a  residence  of  six  years  in  Africa,  and  revised  and  rewritten  with 

.the  aid  of  W.  W.  Turner,  esq.,  of  Washington.     The  grammar  and 
dictionary  are  prefaced  by  a  brief  account  of  the  country  and  its  inhab- 
itants.    The  long  residence  of  the  author  in  this  part  of  the  interior   |^ 
of  Africa  has  enabled  him  to  gather  more  minute  knowledge  of  ite 

•  topography,  climate,  and  productions,  and  of  the  political,  social,  and 
moral  relations  of  its  inhabitants  than  has  before  been  obtained.    He 
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bas  collected  interesting  information  as  to  the  habits  of  thought  and 
action  of  the  people,  and  their  capacity  for  moral  and  intellectual 
culture,  which  would  have  escaped  the  casual  notice  of  the  mere 
traveller. 

Yoruba  is  a  country  of  Western  Africa,  situated  to  the  east  of 
Dahomey,  and  extending  from  the  Bight  of  Benin,  in  a  northerly 
direction,  nearly  to  the  Niger.  It  is  between  the  countries  explored 
by  the  distinguished  travellers,  Barth,  on  the  north,  and  Livingstone, 
on  the  south.  The  author  describes  it  as  a  beautiful  and  fertile  region, 
densely  inhabited  by  a  population  devoted  to  agricultural  pursuits, 
who  do  not  dwell  on  the  lands  they  cultivate,  but  live  clustered 
together  in  villages  and  towns,  some  of  which  contain  from  20,000  to 
70,000  inhabitants.  The  people  are  generally  of  a  primitive,  simple 
and  harmless  character,  and  governed  by  institutions  patriarchal 
rather  than  despotic.  In  their  appearance  they  resemble  the  Cau- 
casian race,  while  their  mental  powers  and  general  moral  impulses 
are  considerably  advanced  in  the  scale  of  intelligence.  They  have, 
indeed,  already  attained  no  inconsiderable  degree  of  social  organiza- 
tion, while  they  have  escaped  some  of  the  more  depraved  incidents  of 
an  advanced  civilization. 

The  language,  which  is  said  to  be  spoken  by  about  two  millions  of 
people,  is  represented  by  Professor  Turner  to  be  very  homogeneous  in 
its  structure,  almost  all  of  it  being  derived  from  some  five  hundred 
primitive  words.  '*  Its  articulations  are  sufficiently  easy  to  imitate, 
and  there  is  a  system  of  vocalic  concords  recurring  through  the  whole, 
which,  together  with  the  multiplicity  of  vowels,  renders  it  decidedly 
euphonious.  The  great  difficulty  is  found  in  the  tones  and  accents, 
which  can  be  discriminated  only  by  a  good  ear,  and  must  be  uttered 
correctly  to  make  the  speaker  intelligible.  The  Yoruba  has  neither 
article  nor  adjective,  properly  so  called,  and  it  is  almost  wholly  des- 
titute of  inflection.  The  verbal  root  remains  unchanged  through  all 
the  accidents  of  person,  mood,  and  tense,  which  are  indicated  by 
separate  pronouns  and  particles.  The  plurality  of  nouns  is  also  indi- 
cated by  the  aid  of  a  plural  pronoun.  The  numerals  are  based  on  the 
decimal  system,  yet  many  of  them  are  fornftd  by  subtraction  instead 
of  addition  or  multiplication,  as  with  us.  Thus  15  is  literally  10  +  5  ; 
but  16  =  20  —  4, 17  =  20  —  3,  &c.  Although  this  language  is  spoken 
by  a  rude  people,  it  abounds  in  abstract  terms,  and  the  missionary 
finds  no  difficulty  in  expressing  in  it  the  ideas  he  desires  to  com- 
municate." 
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It  is  belieTcd  that  this  work  will  be  received  by  the  student  of 
ethnology  as  an  interesting  addition  to  this  science,  and  that  its  pub- 
lication will  not  only  facilitate  the  labors  of  the  missionary,  but  be 
productive  of  valuable  commercial  results.  The  country  in  which  the 
language  is  spoken  is  rich  in  natural  and  artificial  productions,  and 
as  the  inhabitants  are  anxious  to  establish  relations  of  trade  with 
other  parts  of  the  world,  it  would  seem  to  ofier  a  new  and  tempting 
field  to  mercantile  enterprise. 

Under  the  head  of  publications,  we  may  allude  to  the  Appendix  to 
the  Annual  Report  of  the  Regents.  Previous  to  1863  this  report  was 
in  a  pamphlet  form,  and  only  in  one  or  two  cases  were  a  few  extra 
copies  ordered.  Since  that  date  an  annual  volume  has  been  presented 
to  Congress,  of  which  twenty  thousand  extra  copies  have  been  printed. 
The  liberal  distribution  of  this  work  has  met  with  general  approbation, 
the  applications  to  the  Institution  for  copies  have  been  constantly  in- 
creasing, and,  in  connexion  with  the  Report  of  the  Patent  Office,  no 
document  has  become  more  popular  or  is  better  calculated  to  advance 
the  cause  of  knowledge  among  the  people.  The  object  is,  as  far  as  pos- 
sible, to  distribute  this  volume  among  teachers,  and  through  them  to 
difiuse  precise  scientific  knowledge  to  the  rising  generation.  It  is  made 
also  the  vehicle  of  instruction,  in  the  line  of  observations,  to  all  who 
are  desirous  of  co-operating  in  the  investigation  of  the  natural  history 
and  physical  geography  of  this  country.  The  wide  distribution  of  this 
report  has  tended,  more  than  any  other  means,  to  make  known  the 
character  of  the  Institution,  and  to  awaken  an  interest  throughout 
the  whole  country  in  its  prosperity. 

In  order  to  render  the  series  complete,  the  first  volume — that  for 
1853 — contained  a  reprint  of  the  previous  reports  of  the  Secretary, 
from  which  a  connected  history  of  all  the  operations  of  the  Institution 
from  the  beginning  may  be  obtained.  These  volumes  are  illustrated 
by  a  large  number  of  wood  cuts,  which  have  been  provided  at  the 
expense  of  the  Smithsonian  fund.  We  have,  however,  to  regret  that, 
from  the  rapidity  with  which  Congressional  documents  are  hurried 
through  the  press,  we  have  not  been  allowed  in  all  cases  revised  copies 
of  the  proof.  We  cannc^,  therefore,  be  held  entirely  responsible  for 
inaccuracies  of  the  press  any  more  than  for  the  style  of  printing  or 
the  quality  of  the  paper. 

It  is  a  part  of  the  settled  policy  of  the  Institution  to  appropriate 
its  funds,  as  far  as  the  original  law  of  organization  will  allow,  to 
such  objects  only  as  cannot  as  well  be  accomplished  by  other  means ; 
and  accordingly,  in  several  instances,  the  printing  of  papers  previously 
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accepted  for  publication  has  been  relinquished  because  it  was  subse- 
quently found  that  the  works  could  be  given  to  the  public^  under 
certain  conditions,  through  other  agencies.  In  such  cases  the  favor- 
able opinion  expressed  by  the  Institution  as  to  the  character  of  the 
work,  or  the  assistance  rendered  by  the  subscription  on  the  part  of  the 
Regents,  for  a  number  of  copies  to  be  distributed  in  exchange  for 
other  books  among  our  foreign  correspondents,  has  been  sufficient  to 
induce  some  liberal  minded  parties  to  undertake  the  publication^ 
rather  as  an  enterprise  connected  with  the  reputation  of  their  estab- 
lishments, than  as  a  matter  of  profit. 

Among  the  works  of  this  class  is  the  *' Theory  of  the  Motion  of  the 
Heavenly  Bodies,*'  by  the  celebrated  Gauss,  translated  by  Captain  C. 
H.  Davis,  U.  S.  N.,  late  superintendent  of  the  Nautical  Almanac, 
which  was  originally  accepted  by  us  for  publication,  but  was  after- 
wards relinquished  to  Messrs.  Little  &  Brown,  of  Boston,  who  have 
shown  in  this  instance,  as  well  as  in  others  of  a  similar  character,  a 
liberality  which  cannot  be  otherwise  than  highly  appreciated  by  a 
discerning  public.  This  book,  which  is  essential  to  the  advance  of 
practical  astronomy,  was  published  in  Latin,  in  Hamburg,  in  1809, 
and  is  now  of  difficult  access^  as  well  as  of  restricted  use,  on  account 
of  the  language  in  which  it  appeared.  It  gives  a  complete  system  of 
formulas  and  processes  for  computing  the  movement  of  a  body  revolv- 
ing in  an  ellipse,  or  in  any  other  curve  belonging  to  the  class  of  conic 
sections,  and  explains  a  general  method  of  determining  the  orbit  of  a 
planet  or  a  comet  from  three  observations  of  the  position  of  the  body 
%9  seen  from  the  earth.  The  essay  was  called  for  at  the  time  it  was 
produced  by  the  wants  of  science.  The  planet  Ceres,  discovered  on 
the  first  day  of  the  present  century  by  Piazzi,  of  Italy,  had  been 
lost  to  astronomers  in  its  passage  through  the  portion  of  the  heavens 
illuminated  by  the  beams  of  the  sun,  and  could  not  be  found  by  the 
means  then  known,  when  Gauss,  from  a  few  observations  of  its  former 
place,  calculated  its  orbit,  and  furnished  an  ephemeris  by  which  it 
was  readily  rediscovered.  The  methods  employed  in  this  determina- 
tion were  afterwards  given  in  a  systematic  form  in  the  work  now 
translated.  The  copies  subscribed  for  by  the  Institution,  on  account 
af  exchanges,  and  those  paid  for  by  the  Navy  Department,  for  the 
Qse  of  the  computers  of  the  Nautical  Almanac,  were  sufficient  to 
iecure  the  publication  of  the  work,  which  could  not  have  been  under-r 
taken  without  these  aids. 

In  accordance  with  the  same  policy  the  Institution  has  subscribed 
Tor  a  few  copies  of  a  work  on  **  The  Pleiocene  Fossils  of  South  Caro- 
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lina,"  by  M.  Tuomey  and  F.  S.  Holmes.  This  work  received  theconH 
mendation  of  some  of  the  distinguished  members  of  the  American 
Association  for  the  Advancement  of  Science,  at  its  meeting  in  Charles- 
ton, in  1850,  and  its  publication  was  undertaken  at  the  risk  and  cost 
of  the  authors.  The  actual  expense,  however,  far  exceeded  their  esti- 
mate, and  without  the  liberal  aid  of  the  legislature  of  South  Carolina 
they  could  not  have  escaped  heavy  loss,  or  been  enabled  to  complete 
the  work  in  a  proper  style  of  art.  To  aid  the  same  enterprise  the 
Institution  was  induced  to  make  the  subscription  above  mentioned  for 
copies  to  be  distributed  to  foreign  societies.  We  regret  to  state  that 
before  the  work  was  fully  completed  the  science  of  the  country  was 
called  to  mourn  the  loss  of  Professor  Tuomey,  of  the  University  of 
Alabama,  who,  during  the  past  year,  was  prematurely  snatched  away 
from  his  family  and  friends  in  the  flower  of  his  age.  His  works, 
however,  will  remain  as  an  inheritance  to  the  cause  of  knowledge  and 
the  best  monument  to  his  memory.  We  have  been  gratified  to  learn 
that,  at  the  late  session  of  the  legislature  of  South  Carolina,  a  resolu- 
tion was  passed  authorizing  a  continuance  of  the  patronage  of  the 
State  to  the  publication  of  these  researches,  and  consequently  Professor 
Holmes  has  signified  his  intention  to  publish  two  additional  volumes 
on  the  Eocene  and  the  Post  Pleiocene  Fossils,  to  which  the  subscrip- 
tion of  the  Institution  will  also  be  extended. 

Another  work,  belonging  to  the  same  class^  is  the  series  of  "  Contri- 
butions to  the  Natural  History  of  the  United  States  of  America,'*  by 
Professor  Louis  Agassiz.  It  has  been  mentioned  in  a  previous  report 
that  this  distinguished  savan  was  preparing  a  series  of  papers  to  he 
presented  to  the  Smithsonian  Institution,  and  that  the  plates  for  some 
of  these  had  been  engraved.  But  the  number  of  these  contributions, 
and  the  cost  of  their  illustration,  would  have  absorbed  a  larger  portion 
of  the  Smithsonian  fund  than  could  have  properly  been  devoted  to 
the  labors  of  one  individual.  Fortunately,  however,  the  reputation 
and  popularity  of  Professor  Agassiz  have  enabled  his  friends  to  pro- 
cure subscribers  for  an  independent  work,  containing  the  result  of  his 
valuable  investigations,  in  numbers  unprecedented  in  the  annals  of 
science  of  this  or  of  any  other  country.  In  order  to  assist  this  enter- 
prise in  the  beginning,  and  to  relieve  its  own  funds,  the  Institution 
subscribed  for  copies,  to  be  distributed  among  foreign  libraries,  in  ex- 
change for  rare  works  of  a  similar  character,  with  which  to  enrich  its 
own  library. 

The  Institution  has  also  facilitated  the  researches  described  in  the 
first  two  volumes  of  the  work  in  question,  and  I  may  quote  the 
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following  sentence  containing  the  acknowledgment  of  the  author  for 
the  services  which  have  thus  been  rendered  him :  '^  Above  all,  I  must 
mention  the  Smithsonian  Institution,  whose  officers,  in  the  true  spirit 
of  its  founder,  have  largely  contributed  to  the  advancement  of  my 
researches  by  forwarding  to  me  for  examination  not  only  all  the 
specimens  of  Testudinata  collected  for  the  museum  of  the  Institution, 
but  also  those  brought  to  Washington  by  the  naturalists  of  the  dif- 
ferent parties  that  have  explored  the  western  Territories,  or  crossed 
the  continent  with  the  view  of  determining  the  best  route  for  the 
Pacific  railroad.  These  specimens  have  enabled  me  to  determine  the 
geographical  distribution  of  this  order  of  reptiles  with  a  degree  of 
precision  which  I  could  not  have  attained  without  this  assistance." 
Besides  this,  the  Institution  caused  special  collections  of  turtles  to  be 
made  for  Professor  Agassiz,  from  those  parts  of  the  country  from 
which  no  specimens  had  previously  been  obtained. 

It  was  originally  intended,  as  announced  in  the  prospectus,  to  issue 
one  volume  a  year,  but  the  author  found  that  the  first  volume  was 
insufficient  to  contain  all  the  matter  which  he  had  designed  to  give 
in  it.  Its  publication  was  therefore  delayed,  that  the  whole  of  this 
part  of  his  general  subject  might  be  presented  at  once,  and  hence  two 
volumes  have  been  issued  together.  The  large  subscription  which 
has  been  obtained  has  enabled  the  publishers  to  extend  the  original 
plan,  and  to  expend  a  much  greater  sum  on  the  engravings  than  was 
at  first  thought  possible.  The  work  will  serve  to  increase  and  extend 
the  reputation  of  the  illustrious  author,  as  well  as  to  afford  a  striking 
example  of  the  liberality  of  our  country  and  its  growing  appreciation 
of  abstract  science. 

Under  the  head  of  publications,  and  in  justice  to  the  memory  of  a 
distinguished  naturalist,  a  profound  scholar,  and  a  worthy  man,  the 
late  Dr.  Gerard  Troost,  of  Tennessee,  it  ought  to  be  stated  in  this 
Report,  that  after  his  death,  several  years  ago,  a  memoir  he  had  pre- 
pared on  the  organic  remains  known  as  Crinoidea,  illustrated  by  a 
collection  of  specimens,  was  presented  to  the  Smithsonian  Institution 
for  publication.  It  was  submitted  to  two  naturalists  of  high  reputa- 
tion, and  found  by  them  to  be  an  important  addition  to  knowledge, 
though  left  by  its  author  in  an  unfinished  condition.  The  gentlemen 
to  whom  it  was  referred  generously  offered  to  supply  the  deficiencies, 
and  to  prepare  the  work  for  the  press.  Their  engagements,  however, 
have  since  been  such  as  to  prevent  up  to  this  time  the  completion  of 
the  task  which  they  undertook  to  accomplish.     One  of  the  gentlemen 
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to  whom  the  paper  was  referred,  Prof.  James  Hall,  in  whose  po8M«* 
sioD  the  specimens  now  are,  states  that  he  had  hoped  long  since  to 
put  the  memoir  in  such  a  form  as  to  do  justice  to  the  memory  of  Dr. 
Troost,  and  be  in  accordance  with  the  latest  views  of  the  subject.  To 
do  this,  however,  required  an  examination  of  other  specimens,  and  for 
this  object  he  had  never  been  able  to  find  time.  At  present  he  is 
engaged  in  a  geological  report  of  Iowa,  in  which  there  are  several 
plates  of  Crinoids,  and  any  which  may  be  identical  with  those  de- 
scribed by  Dr.  Troost  will  be  accredited  to  him.  We  regret  exceed- 
ingly this  long  delay  in  the  publication  of  the  labors  of  one  so  highly 
esteemed  in  life  and  gratefully  remembered  in  death.  It  has,  however, 
been  caused  by  circumstances  over  which  we  had  no  control,  and  which 
have  given  us  considerable  disquietude. 

The  new  and  extended  series  of  Meteorological  and  Physical  Tabl^, 
which  has  been  in  course  of  preparation  for  several  years,  is  at  length 
completed  and  ready  for  distribution.  It  forms  a  volume  of  634  large 
octavo  pages,  which  may  be  divided  into  separate  parts,  each  distinct 
in  itself.  A  copy  of  these  tables  will  be  sent  to  each  of  the  meteoro- 
logical observers,  and  it  is  believed  that  a  considerable  number  may 
be  sold  in  this  country  and  Europe,  from  which  something  may  be 
derived  towards  compensating  the  author.  Prof.  Guyot,  for  the  un- 
wearied labor  and  attention  he  has  bestowed  upon  the  work. 

At  the  request  of  the  Institution,  Baron  Osten  Sacken,  of  the  Biis- 
sian  legation,  who  has  made  a  special  study  of  Dipterous  Insects  has 
prepared  a  catalogue  of  the  previously  described  species  of  this  con- 
tinent, analogous  to  that  of  Melsheimer's  catalogue  of  the  Cleoptera 
of  the  United  States,  which  was  published  some  years  ago  by  this 
Institution. 

It  frequently  happens  that  the  same  animal  is  described  by  different 
naturalists  under  different  names,  and  there  may  be  among  the  species 
enumerated  in  this  catalogue  some  of  this  character,  but  in  the  pre- 
sent state  of  the  knowledge  of  American  Diptera  the  publication  of  a 
complete  synonymical  catalogue  is  impossible.  Yet  a  list  like  the  one 
just  completed  is  an  indispensable  preparatory  work  for  the  future 
study  of  this  branch  of  entomology.  The  catalogue  includes  the 
species  inhabiting  not  only  the  North  American  continent  in  general, 
but  also  those  in  Central  America  and  in  the  West  Indies.  It  also 
gives  the  principal  localities  where  each  species  has  been  found. 
In  a  list  like  this,  says  the  author,  completeness  is  the  principal 
merit ;  the  symmetrical  arrangement  is  but  of  secondary  importance. 
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The  groups  adopted  by  Meigen  and  Wiedemann  are  retained,  avoiding 
the  subdivisions  introduced  by  modern  authors. 

The  publication  of  this  list,  we  trust,  will  very  much  facilitate  the 
study  of  entomology,  and  it  is  a  special  object  of  this  Institution  to  en- 
courage individuals  to  devote  themselves  to  particular  subjects  of  re- 
search. The  field  of  nature  is  so  extended  that  unless  it  be  minutely 
snhdividcd,  and  its  several  parts  cultivated  by  difierent  persons,  little 
progress  of  a  definite  character  can  be  anticipated.  To  collect  the 
materials  for  wider  generalizations^  microscopic  research  is  necessary 
in  every  direction,  and  men  enthusiastically  devoted  to  one  object  are 
required  in  every  branch  of  knowledge  in  order  that  the  whole  may  be 
perfected.  It  is  true,  before  entering  on  an  investigation  of  this  kind, 
that  it  is  desirable  for  the  individual  to  have  a  general  knowledge  of  the 
different  branches  of  science,  since  they  are  all  intimately  connected  ; 
and  the  student  can  then  narrow  his  field  of  view  until  it  comes  within 
the  scope  of  his  mental  abilities,  or  the  means  which  he  may  have  at  his 
diaposal  for  its  advancement.  As  a  general  rule,  however,  the  ability 
to  enlarge  the  bounds  of  science  can  only  be  obtained  by  almost  ex- 
clusive devotion  to  a  few  branches. 

It  is  scarcely  possible  to  estimate  too  highly,  in  reference  to  the 
happiness  of  the  individual  as  well  as  to  the  promotion  of  knowledge, 
the  choice  in  early  life  of  some  subject  to  which  the  thoughts  can  be 
habitually  turned  during  moments  of  leisure,  and  to  which  observa- 
tion may  be  directed  during  periods  of  recreation,  relative  to  which 
facts  may  be  gleaned  from  casual  reading,  and  during  journeys  of 
business  or  of  pleasure.     It  is  well  that  every  one  should  have  some 
favorite  subject  of  which  he  has  a  more  minute  knowledge  than  any 
of  his  neighbors.     It  is  well  that  he  should  know  some  one  thing 
profoundly,  in  order  that  he  may  estimate  by  it  his  deficiencies  in 
others. 

In  this  connexion  it  may  be  proper  to  remark  that  the  association 
of  individuals  in  the  same  community,  each  with  a  special  and  favor- 
ite pursuit,  each  encouraging  the  others,  each  deferring  to  the  others, 
and  each  an  authority  in  his  own  specialty,  forms  an  organization 
alike  valuable  to  the  individual,  the  community,  and  the  public  gen- 
erally. To  induce  and  encourage  the  establishment  of  such  associa- 
tions is  one  of  the  objects  of  the  Institution.  It  is  suprising  what 
interest  may  be  awakened,  what  amount  of  latent  talents  developed, 
and  what  dignity  imparted  to  the  pursuits  of  a  neighborhood  by  a 
society  in  whiph  the  knowledge  of  each  becomes  common  property, 
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and  the  labors  of  each  one  are  stimulated  by  the  appreciation  and 
applause  of  his  fellows. 

I  am  acquainted  with  no  plan  of  adult  education  better  calculated 
to  elevate  the  mental  character  of  a  community  or  to  develop  the 
local  natural  history  of  a  district  than  that  of  a  well  organized  and 
efficiently  conducted  association  of  this  kind.  Such  establishments, 
I  am  happy  to  say,  are  now  becoming  common  in  every'part  of  the 
United  States.  They  ha^e  taken  the  plcuje,  in  many  cases,  of  the  de- 
bating societies,  which  were  formerly  instituted  for  mental  improve- 
ment. To  the  latter  it  might  justly  be  objected  that  they  tend  to 
promote  a  talent  of  sophistical  reasoning,  rather  than  to  engender  an 
uncompromising  love  of  truth.  The  habit  of  fluent  speaking  may 
undoubtedly  be  cultivated  at  the  expense  of  profound  thought,  and 
however  promotive  at  times  of  the  temporary  interests  of  the  indi- 
vidual, can  never  be  supposed  to  tend  to  the  permanent  advancement 
of  the  species. 

Meteorology, — The  system  of  meteorological  observations  under  the 
direction  of  the  Institution  and  the  Patent  Office  has  been  so  repeatedly 
described  in  previous  reports  that  it  will  scarcely  be  necessary  to  give 
any  more  at  this  time  than  an  account  of  the  present  state  of  the  work. 
The  system  was  commenced  in  1849,  and  has  since  then  been  gradually 
improving  in  the  number  of  observers,  character  of  the  instruments, 
and  the  precision  with  which  the  records  are  made.  The  Institution 
has  awakened  a  wide  interest  in  the  subject  of  meteorology,  and  has 
diffused  a  considerable  amount  of  information  with  regard  to  it  which 
could  not  readily  be  obtained  through  other  means.  The  manufac- 
ture of  instruments,  compared  with  standards  furnished  by  the  Insti- 
tution from  London  and.  Paris,  has  been  an  important  means  of 
advancing  the  science.  The  work  is  still  continued  by  James  Green, 
173  Grand  street,  New  York,  and  during  the  past  year  an  increasing 
number  of  full  sets  has  been  purchased  by  observers.  The  Institution 
has  continued  to  distribute  rain-gages,  with  which  observations  are 
now  made  on  the  quantity  of  aqueous  precipitation  in  nearly  every 
State  and  Territory  of  the  Union. 

We  are  indebted  to  the  National  Telegraph  line  for  a  series  of 
observations  from  New  Orleans  to  New  York,  and  as  far  westward 
as  Cincinnati,  Ohio,  which  have  been  published  in  the  "  Evening 
Star,"  of  this  city.  These  reports  have  excited  much  interest,  and 
could  they  be  extended  further  north,  and  more  generally  to  the 
westward,  they  would  furnish  important  information  as  to  the  ap- 
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proach  of  storms.     We  hope  in  the  course  of  another  year  to  make 

such  an  arrangement  with  the  telegraph  lines  as  to  be  able  to  give 

warning  on  the  eastern  coast  of  the  approach  of  storms,  since  the 

investigations  which  hare  been  made  at  the  Institution  fully  indicate 

the  fact  that  as  a  general  rule  the  storms  of  our  latitude  pursue  a 

definite  course. 
The  materials  which  have  been  collected  relative  to  the  climate  of 

the  North  American  continent  are  as  follows : 
Ist.  A  miscellaneous  collection  of  MS8.  and  other  tables  relative  to 

the  climate  of  the  United  States.     This  series  will  be  enriched  by  a 

reference  list  to  all  the  meteorological  records,  which  are  to  be  found 

in  the  extensive  library  of  Mr.  Peter  Force,  of  this  city,  and  other 

accessible  sources  of  information. 

2d.  The  observations  made  under  the  direction  of  this  Institution 
since  1849. 
3d.  A  series  of  observations  made  by  Dr.  Berlandier  in  Mexico. 

4th.  Observations  made  in  the  British  possessions. 

5th.  The  record  of  observations  made  by  government  and  other 
exploring  expeditions. 

6th.  Copies  of  the  observations  made  under  the  direction  of  the  Sur- 
geon General  at  the  military  posts. 

7th.  Copies  of  the  observations  made  at  the  expense  of  the  States 
of  New  York,  Massachusetts,  Pennsylvania,  Maine,  and  Missouri. 

8th.  A  series  of  observations  from  Bermuda  and  the  West  Indies. 

Besides  these,  the  Institution  is  endeavoring  to  obtain,  by  means  of 
its  exchanges,  a  full  series  of  all  observations  which  have  been  made 
in  foreign  countries,  and  to  form  a  complete  meteorological  library. 

Complaint  has  been  made  on  account  of  the  delay  in  publishing 
deductions  from  the  materials  which  have  thus  been  collected,  but, 
with  the  limited  means  of  the  Institution,  it  should  be  recollected  that 
all  objects  enumerated  in  the  programme  of  organization  cannot  be 
simultaneously  accomplished.  The  reductions  have  been  steadily  pur- 
sued for  the  last  five  years,  and  all  the  funds,  not  otherwise  absolutely 
required,  have  been  devoted  by  the  Institution  to  this  object. 

It  will  be  a  matter  of  astonishment  to  those  not  practically  ac- 
quainted with  the  subject,  to  be  informed  as  to  the  amount  of  labor 
required  for  the  reduction  of  the  returns  made  to  this  Institution  for 
a  single  year.  During  1856  the  records  of  upwards  of  half  a  milUon  of 
separate  observations,  each  requiring  a  reduction  involving  an  arith- 
metical caloulation,  were  received  at  the  Institution.  Allowing  an 
average  of  one  minute  for  the  examination  and  reduction  of  each 
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observation,  the  amount  of  time  consumed  will  be  nearly  7,000  boura, 
or,  at  the  rate  of  seven  hours  per  day,  it  will  be  1,000  days  or  up- 
wards of  three  years,  or,  in  other  words,  to  keep  up  with  the  reduction 
of  the  current  observations  the  whole  available  time  of  three  expert 
computers  is  required.  This  is  independent  of  the  labor  expended  in 
the  correspondence,  preparation  and  distribution  of  blank  forms,  and 
the  deduction  of  general  principles.  The  work  has  been  prosecuted, 
therefore,  as  rapidly  as  the  means  at  the  disposal  of  the  Institution 
would  permit.  Since  the  arrangement  was  made  with  the  Patent 
Office,  from  twelve  to  fifteen  persons,  many  of  them  females,  have 
been  almost  constantly  employed,  under  the  direction  c>f  Prof.  Coffin, 
in  bringing  up  the  arrears  and  in  reducing  the  current  observations. 

All  the  materials  collected  at  the  Institution  are  in  the  process  of 
being  arranged  and  bound  in  accessible  volumes,  with  proper  indices, 
to  be  used  by  all  who  may  be  desirous  of  making  special  investigations 
on  any  point  relative  to  the  climate  of  this  country. 

During  the  past  year  the  reductions  for  1855  were  printed  in 
pamphlet  form  and  distributed  to  observers  for  criticism  and  sug- 
gestions as  to  improvements  which  might  be  adopted  in  the  subse- 
quent publication  of  the  entire  series. 

Exchanges. — The  system  of  international  exchange  has  been  carried 
on  during  the  past  year  with  unabated  zeal,  and  we  trust  with  undi- 
minished good  results.  A  large  amount  of  scientific  material  has 
passed  through  our  hands  in  its  transfer  to  and  from  societies  and 
individuals  in  this  and  other  countries.  The  returns  made  to  the 
Institution  during  1857  for  its  own  publications  consist  of  555  vol- 
umes, 1,067  parts  of  volumes,  and  138  charts.  These  works  embrace 
most  of  the  current  volumes  of  scientific  transactions,  and  are  of  the 
highest  importance  as  aids  in  original  research.  The  number  would 
be  very  much  increased  if  the  contents  of  several  large  cases,  which 
were  accidentally  delayed  until  the  beginning  of  this  year,  were  in* 
eluded. 

The  importance  of  the  exchanges  is  not  to  be  estimated  by  the  com- 
mercial value  alone  of  the  books  received.  In  addition  to  this  we 
must  consider  the  eSect  which  it  produces  in  bringing  into  immediate 
communication  the  cultivators  of  literature  and  science  in  this  country 
with  those  abroad,  of  distributing  among  our  societies  publications  of 
a  claar,  the  exiatence  of  which  would  scarcely  otherwise  be  known, 
and  of  facilitating  the  difiusion  of  knowledge  which,  by  the  ordinary 
modes  of  transmission,  would  not  be  attained,  except,  perhaps,  in  the 
course  of  years. 
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The  system  has  now  attained  a  great  development,  and  increases 
measurably  every  year.  The  expenses  hitherto  have  been  principally 
borne  by  the  Institution,  but  their  amount  has  now  become  so  great 
fts  seriously  to  interfere  with  other  operations,  and  I  therefore  think 
it  advisable  that  a  charge  be  made,  to  the  parties  receiving  a  certain 
amount  of  packages  annually,  sufficient  to  reimburse  some  of  the 
outlay  of  the  Smithsonian  funds.  What  would  not  be  felt  by  each 
one  individually  would,  in  the  aggregate,  materially  lessen  the  burden 
of  expense  connected  with  this  part  of  the  operations,  which  amounted, 
in  1857,  to  about  $3,000. 

The  expenses  of  the  Smithsonian  exchanges  would  be  considerably 

greater  than  they  are  but  for  the  liberality  of  various  transportation 

companies  in  carrying  packages  free  of  cost.     No  charge  on  freight  is 

made  by  the  United  States  Mail  Steamship  Company,  the  Panama 

Railroad,  or  the  Pacific  Mail  Steamship  Company,  forming  the  mail 

line  from  New  York  to  San  Francisco,  while  the  agents  of  the  line 

in  these  two  cities,  Messrs.  I,  W.  Raymond  and  A.  B.  Forbes,  serve 

the  Institution  in  various  ways.     The  California  Express  Agency 

of  Wells,  Fargo  &  Co.,  has  also  acted  with  the  greatest  liberality, 

and  the  same  should  be  stated  of  the  old  line  of  Bremen  and  New  York 

steamers.    None  of  the  domestic  agents  of  distribution — namely,  Hick- 

liDg,  Swan  &  Brewer,  of  Boston ;  D.  Appleton  &  Co.,  New  York;  J.  B. 

Lippincott  &  Co.,  Philadelphia;  John  Russell,  Charleston;  B.  M. 

S^orman,  New  Orleans ;  Dr.  Wislizenus,  St.  Louis ;  H.  W.  Derby, 

;!incinnati ;  and  Henry  P.  B.  Jewett,  of  Cleveland — make  any  charge 

br  services  ;  and  the  same  may  also  be  said  of  Messrs.  Oelrichs  & 

jurman,  of  Baltimore. 

The  amount  of  labor  involved  in  the  exchanges  is,  of  course,  very 
jreat,  as  will  be  readily  inferred  from  an  examination  of  the  tables 
f  receipts  and  transmissions  during  the  past  year,  given  by  Professor 
taird.  The  entries  in  the  several  record  books  fill  over  700  pages  ; 
he  circulars,  invoices,  and  acknowledgments,  exceed  4,300;  'n  addi- 
ion  to  over  600  receipts  for  packages.  For  a  detailed  account  of  all 
he  operations  of  the  exchanges  I  would  refer  to  the  accompanying 
eport  of  Professor  Baird, 

Explorationa,  researches j  dec. — It  was  stated  in  the  last  report  that 
he  magnetic  instruments  belonging  to  the  Institution  were  given  in 
barge  of  Baron  MuUer,  for  investigations  in  Mexico  and  Central 
Lmerioa.  Two  series  of  records  of  observations  have  been  received, 
int  for  nearly  a  year  past  nothing  further  has  been  heard  from  the 
xpedition.     We  should  regret  the  loss  of  the  instruments,  although 
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the  cost  of  them  has  been  more  than  repaid  by  the  services  they  have 
rendered  to  science  in  the  Arctic  expedition  under  Dr.  Kane,  and  in 
the  results  which  have  already  been  obtained  from  them  in  Mexico. 

The  self-registering  apparatus  in  the  observatory  on  the  Smithso- 
nian grounds,  established  at  the  joint  expense  of  the  Coast  Survey 
and  the  Institution,  has  continued  to  record  the  variations  in  the 
horizontal  direction  of  the  magnetic  force  during  a  considerable  por- 
tion of  the  past  year.  The  interruptions  which  have  taken  place  have 
been  principally  caused  by  the  impurities  of  the  city  gas,  the  exhala- 
lations  from  which  have  interfered  with  the  photographic  process. 
The  records  obtained,  however,  will  furnish  valuable  data  for  study- 
ing^ in  connexion  with  similar  observations  in  other  parts  of  the 
globe,  the  character  of  the  magnetic  force,  and  to  assist  in  determin- 
ing how  far  the  changes  are  merely  local,  or  to  what  extent  they 
aflfect  the  whole  earth. 

Laboratory. — During  the  past  year  the  laboratory  has  been  under 
the  charge  of  Dr.  E.  W.  Hilgard,  recently  appointed  State  geologist 
of  Mississippi.  Among  others,  a  series  of  experiments  was  made  by 
him,  under  direction  of  the  Secretary,  at  the  expense  of  the  Na?y 
Department,  relative  to  the  vapor  from  a  modification  of  bi-sulphuret 
of  carbon  as  a  substitute  for  steam  applied  to  mechanical  purposes. 
The  result  of  these  investigations  was  unfavorable  to  the  substitution 
of  this  material  in  the  way  proposed.  Although  a  greater  amount  of 
pressure  is  produced  at  the  same  temperature  than  in  the  case  of 
steam,  yet  the  amount  of  work  relative  to  the  absolute  quantity  of 
heat  employed  is  by  no  means  in  accordance  with  this,  the  density  of 
the  vapor  and  its  greater  specific  heat  require  a  corresponding  amount 
of  fuel,  and  when  we  consider  the  fact  that  the  bi-sulphuret  of  carbon 
is  not  a  natural  but  a  factitious  substance,  of  which  the  vapor,  when 
combined  with  air,  is  highly  explosive  and  extremely  ofiensive  on 
account  of  its  odor  and  the  greater  complexity  of  the  engine  required 
for  its  use,  its  application  in  the  place  of  steam  would  be  far  from 
advantageous. 

Another  series  of  investigations  was  conducted  in  the  laboratory 
relating  to  the  prevention  of  counterfeiting  bank  notes,  particularly 
by  photography ;  but  as  this  was  intended  especially  for  private  use, 
the  expenses  were  paid  by  the  parties  interested. 

The  Institution  does  not  consider  it  a  part  of  its  duty  to  volunteer 
an  opinion  as  to  the  practicability  of  the  new  projects  with  which  the 
public  mind  is  frequently  agitated;  but  when  directly  called  upon  by 
the  government  or  other  parties  of  influence  to  pronounce  a  judgment 
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on  any  point  of  practical  or  applied  science,  it  does  not  shrink  from 
the  responsibility,  but,  after  diligent  and  cautious  inquiry,  gives  the 
conclusions,  whatever  they  may  be,  at  which  it  has  arrived. 

Library, — Extensive  alterations  are  in  the  process  of  being  made  in 
the  wing  of  the  building  appropriated  to  the  library,  for  the  better 
accommodation  of  the  bocks.  The  shelving  has  been  arranged  in  two 
stories  of  alcoves,  thereby  more  than  doubling  the  space.  Each  lower 
alcove  is  separately  secured  by  a  door  ;  a  precaution  which  has  been 
found  necessary  in  the  library  of  the  Institution  as  well  as  in  that  of 
Congress.  It  is  a  fact  to  be  regretted,  but  which  it  is  necessary  to 
mention  in  order  to  vindicate  the  restrictions  imposed  upon  an  indis- 
criminate access  to  the  books,  that  there  is  in  some  quarters  a  lamentable 
want  of  honesty  with  regard  to  the  use  of  property  of  a  public  character. 
Not  only  are  works  in  many  cases  mutilated,  merely  to  avoid  the  labor 
of  copying  a  few  pages,  but  valuable  sets  are  sometimes  broken  by 
actual  theft. 

The  appropriation  for  the  library  must  not  alone  be  measured  by 
the  sum  assigned  for  the  "  cost  of  books  ;"  it  must  be  recollected  that 
the  library  is  principally  increasing  by  means  of  the  exchanges  ;  that 
every  year  the  Institution  sends  abroad,  besides  all  the  public  docu- 
ments which  it  can  procure,  some  hundreds  of  copies  of  the  quarto 
volumes  of  its  transactions,  the  marketable  value  of  which  is  several 
thousand  dollars.  It  therefore  ought  to  be  distinctly  understood  that 
the  library  is  constantly  increasing  by  the  addition  of  the  most  valuable 
series  of  the  transactions  of  literary  and  scientific  societies  in  all  parts 
of  the  world,  and  that  this  is  at  the  expense  of  what  are  denominated 
the  active  operations  of  the  Institution.  It  is  true  the  number  of 
books  directly  purchased  is  comparatively  small,  but  indirectly  pro- 
cured in  the  way  stated  the  annual  addition  is  valuable. 

Among  the  numerous  donations  received  during  the  past  year  it  is 
of  course  impossible  in  this  report  to  particularize  more  than  a  few 
of  the  most  important.  The  Academies  of  Science  of  Vienna,  St. 
Petersburg,  and  of  Brussels,  have  all  contributed  largely  both  of  their 
older  and  more  recent  issues.  The  Real  Sociedad  Economica,  of 
Havana,  has  been  particularly  liberal  in  this  respect,  furnishing  nearly 
complete  series  for  many  years  back,  as  have  also  the  Horticultural 
societies  of  Paris  and  Berlin.  The  most  extensive  single  gift  during 
the  year  has  been  that  of  the  Dictionnaire  des  Sciences  Naturelles,  in 
72  volumes,  and  the  Histoire  Naturelle  des  Mammirfees,  of  Buffon 
and  Daubenton,  in  15  volumed,  from  the  Herzogliche  Bibliothek  der 
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Institution  have  been  given  in  several  of  the  preceding  reports ,  and  it 
will  be  sufficient,  at  this  time,  to  repeat  that  they  are  intended  to 
exhibit  the  distribution  and  development  of  the  plants  and  animals,  as 
well  as  to  illustrate  the  geological  and  mineralogical  character  of  the 
North  American  continent.  The  number  of  specimens  required  for 
these  purposes  is  great,  since  all  the  varieties  from  every  locality  re- 
quire attention.  During  the  past  year  specimens  have  been  collected 
by  ten  government  expeditions  and  six  private  exploration  parties. 
Some  of  the  returns  from  these  are  now  on  the  way,  and  will  greatly 
enhance  the  number  and  value  of  the  materials  before  received.  Ac- 
cording to  the  statement  of  Professor  Baird,  hereto  appended,  the 
catalogued  specimens  of  animals  at  the  end  of  the  year  1857,  amount- 
ed to:  mammals,  3,200  ;  birds,  8,766;  skeletons  and  skulls,  3,340; 
reptiles,  239  ;  fishes,  613. 

During  the  year  several  persons  have  availed  themselves  of  the  use 
of  the  collections  and  library  in  the  prosecution  of  original  researches, 
and,  as  usual,  several  government  expeditions,  which  have  been  sentoat 
for  surveys,  the  construction  of  roads  and  for  military  purposes^  have 
been  provided  with  instructions  as  to  the  mode  of  collecting  specimens 
and  observing  meteorological  and  other  natural  phenomena.  No  oppor- 
tunity of  adding  to  our  store  of  information,  in  regard  to  the  physical 
geography  and  natural  history  of  the  western  portion  of  this  continent, 
has  been  suffered  to  pass  without  being  improved,  and  I  may  safely 
say,  that  since  the  establishment  of  the  Institution  more  has  been 
done  to  ascertain  and  make  known  the  character  of  the  less  inhabited 
portion  of  our  continent  than  all  which  had  been  previously  accom- 
plished in  this  line.  The  survey  of  routes  from  the  Gulf  of  Mexico 
to  the  Pacific  has  served  of  late  to  add  much  to  our  knowledge  of 
Central  America,  and  during  the  past  year  the  British  government 
has  sent  out  a  party  for  the  exploration  of  the  country  north  of  the 
limits  of  the  United  States  and  between  the  great  lakes  and  the  Pacific 
ocean.  This  survey,  in  connexion  with  that  along  the  49th  paralld  of 
latitude,  now  in  progress  for  determining  the  boundary  line  between 
the  United  States  and  the  British  possessions,  will  add  to  the  natural 
history  of  the  northern  portion  of  our  territory,  and  will  fornish  the 
data  necessary  to  delineate  more  accurately  the  great  mountain 
system  which  determines  the  climate  and  physical  peculiarities  of  the 
western  portion  of  this  continent. 

Smiiha<m*8  penonai  ^ccto.— The  bequest  of  James  Smfthson  included 
all  his  personal  effects,  and  these  were  obtained  by  Hon.  Richard  Rush, 


ve  series  of  rare  though  minute  specimens  of  mineralogy,  of  the 
service  of  plate  of  Smithson,  and  of  the  portable  chemical  and 
ralogical  apparatus  with  which  he  made  his  investigations. 
les  the  above  mentioned  articles^  the  Institution  has  had  in  its 
flsion  for  several  years  the  library  of  Smithson,  containing  115 
nes,  and  a  collection  of  manuscripts,  principally  consisting  of  what 
i  appear  to  be  the  materials  of  a  philosophical  dictionary.  The 
e  collection  taken  together  serves  to  exhibit  the  character  of  the 
and  clearly  to  indicate  his  intention  as  to  the  nature  of  the  Insti- 
Q  to  which  he  gave  his  name.  It  serves  to  strengthen  the  convic- 
if  anything  of  this  kind  were  needed,  that  the  proper  interpretation 
B  will  has  been  given  by  the  Regents  in  adopting  the  plan  which 
m  active  operations,  the  discovery  of  new  truths,  and  a  diffusion 
ese  among  men,  the  prominent  object  of  the  establishment. 
this  connexion,  it  may  be  interesting  to  repeat  a  statement  made 
former  report^  that  the  Institution  is  in  possession  of  two  like- 
s  of  Smithson  ;  one,  a  portrait  of  him  while  a  youth,  in  the  cos- 
of  a  student  at  Oxford,  the  other  a  medallion,  from  which  a  steel 
iving  has  been  executed.  The  first  was  purchased  from  the  widow 
hn  Fitall^  the  servant  of  Smithson,  and  the  other  was  among  big 
«,  and  identified  by  a  paper  attached  to  it,  on  which  the  words 
'  likeness"  were  written  in  Smithson's  own  hand.  A  list  of  the 
rs  published  by  Smithson,  and  a  record  of  all  the  facts  which 
1  be  gathered  in  relation  to  him,  have  been  made,  to  serve  here- 
for  a  more  definite  aocount  of  his  life  and  labors  than  has  yet 
Gured. 

iUery  of  Art. — During  the  past  year  this  apartment  of  the  Smith* 
n  building  has  been  enriched  by  a  faithful  copy,  in  Carrara 
le,  of  the  "  Dying  Gladiator,"  one  of  the  most  celebrated  statues 
itiquity.  This  copy,  which  is  said  to  be  the  only  one  in  marble 
dstence,  has  been  deposited  here  by  its  owner,  F.  W.  Risque, 
of  the  District  of  CJolumbIa,  to  whom  the  public  of  this  country 
debted  for  his  liberality  in  the  purchase  and  free  exhibition  of  so 
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costly  and  interesting  a  specimen  of  art.  It  is  by  Joseph  Gott,  an 
English  sculptor  of  high  reputation,  and  its  faithfulness,  as  a  repre- 
sentation of  the  original,  is  vouched  for  by  a  certificate,  among  others, 
from  our  lamented  countryman,  Thomas  Crawford. 

The  Stanley  collection  of  Indian  portraits,  which  is ,  still  in  the 
Gallery,  has,  during  the  past  year,  been  increased  by  a  number  of 
new  pictures,  and  continues  to  be  an  object  of  interest  to  the  visitors 
of  the  national  capital.  This  collection,  now  the  most  extensive  in 
existence,  of  Indian  portraits,  ought,  as  we  have  stated  in  previous 
reports,  to  be  purchased  by  government.  It  is  a  sacred  duty  which  this 
country  owes  to  the  civilized  world  to  collect  everything  relative  to 
the  history,  the  manners  and  customs,  the  physical  peculiarities,  and^ 
in  short,  all  that  may  tend  to  illustrate  the  character  and  history  of 
the  original  inhabitants  of  North  America.  The  duty  which  Mr. 
Stanley  owes  to  his  family  will  not  permit  him  to  retain  the  collection 
unbroken,  and  unless  Congress  make  an  appropriation  for  its  pur- 
chase, he  will  be  obliged  to  dispose  of  it  in  portions.  Such  an  event 
would  be  a  lasting  source  of  regret;  and,  from  the  interest  which  a 
number  of  distinguished  members  of  the  Senate  and  House  of  Eepre- 
sentatives  have  expressed  in  regard  to  the  purchase,  we  doubt  not 
that  the  proposition  will  in  due  time  be  favorably  entertained. 

Lectures, — During  the  past  season  the  usual  number  of  lectures 
has  been  given,  without  any  diminution  in  the  size  of  the  audience 
and  the  apparent  interest  of  the  public. 

In  connexion  with  this  subject,  we  may  mention,  complaints  have 
frequently  been  made  against  the  Institution,  on  account  of  the  bad 
condition  of  the  walks  leading  to  the  building  ;  but  it  should  be  recol- 
lected that  the  grounds  belong  to  the  government  and  are  not  under 
the  control  of  the  Regents.  A  plank  walk  has,  however,  been  laid 
down  along  the  principal  thoroughfare  and  lighted,  on  nights  of  le^ 
tures,  at  the  expense  of  the  Institution. 

The  Smithsonian  lecture-room  is  found  to  be  the  most  commodious 
apartment  in  the  District  for  public  meetings,  and  almost  constant 
applications  are  made  for  its  use.  This  is  granted  in  all  cases,  pro- 
vided the  actual  expense  of  lighting,  heating  and  attendance  be  paid, 
and  the  object  for  which  it  is  required  be  consistent  with  the  character 
of  the  Institution,  and  not  merely  intended  to  advance  individual 
interests.  The  rule  which  excludes  from  the  lectures  any  subject 
connected  with  sectarianism,  durct^mon^  in  Oangrew  and  the  political 
questions  of  the  day,  has  been  strictly  observed. 
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The  following  is  a  list  of  the  lectures  which  were  delivered  during 
the  winter  of  1857-'58 : 

Seven  lectures  hy  Professor  John  LeConte,  of  the  South  Carolina 
College,  on  **  The  Physics  of  Meteorology." 

One  lecture  by  Hon.  H.  W.  Hilliard,  of  Alabama,  on  the  **Life 
and  Grenius  of  Milton." 

Two  lectures  by  Dr.  I.  I.  Hayes,  of  Philadelphia,  on  '^  Arctic  Ex- 
plorations." 

One  lecture  by  Rev.  T.  J.  Bo  wen,  of  Yoruba,  Africa,  on  ^^  Central 
Africa — the  Country  and  People." 

One  lecture  by  D.  K.  Whitaker,  esq.,  of  Charleston,  S.  C,  on  the 
**  Genius  and  Writings  of  Sir  Walter  Scott." 

Two  lectures  by  Professor  C.  C.  Felton,  of  Harvard  College,  Cam- 
bridge, Mass.,  on  *^  Modern  Greece." 

Four  lectures  by  Dr.  James  Wynne,  of  New  York,  on  the  **  Dura- 
tion of  Life  in  Various  Occupations." 

Three  lectures  by  Professor  J.  P.  Espy,  on  "  The  Law  of  Storms." 

Five  lectures  by  Rev.  J.  H.  Mcllvaine,  of  Rochester,  N.  Y.,  on 
'*  Comparative  Philology  in  some  of  its  bearings  upon  Ethnology, 
and  embracing  an  account  of  the  Sanscrit  and  Persian  Arrowhead 
Languages." 

Three  lectures  by  G.  Gajani,  on  '*  The  Catacombs,  the  Coliseum,  and 
the  Vatican  of  Rome." 

One  lecture  by  Professor  Scheie  de  Vere,  of  the  University  of  Vir- 
ginia, on  '^  John  Law  and  the  Celebrated  Mississippi  Speculation." 

From  the  foregoing '  statements  we  think  it  will  be  generally 
acknowledged  that  the  Institution  is  steadily  pursuing  a  course  of 
usefulness  well  calculated  to  make  the  name  of  its  founder  iiskvorably 
known  and  the  results  of  his  bequest  highly  appreciated  in  every 
part  of  the  civilized  world,  that  its  fiinds  are  in  a  good  condition,  and 
that  the  prospect  of  its  future  influence  in  the  promotion  of  know, 
ledge  is  even  more  cheering  than  at  any  period  of  its  past  history. 

Respectfully  submitted. 

JOSEPH  HENRY, 

Secretary  S.  I. 
Washington,  January^  1858. 
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SMITHSONIAir  iNSTITOTIOlf , 

Washington^  December  31,  1857, 

Sir  :  I  have  the  honor,  herewith,  to  present  a  report,  for  1857,  of  the 
operations  you  have  entrusted  to  my  charge,  namely,  those  which  re- 
late to  the  printing,  to  the  exchanges,  and  to  the  collections  of  natural 
history. 

Bespectfully  submitted. 

SPENCER  F.  BAIRD, 
AasUtant  Secretary  Smithaonian  InetUtUion. 
JosBPH  Henry,  LL.D., 

Secretary  Smithsonian  Institviion. 


PUBUCATIONS. 

The  publications  of  the  Institution  for  the  year  consist  of  the  ninth 
volume  of  Smithsonian  Contributions  to  Knowledge,  embracing  484 
pages  of  quarto  text  and  22  plates,  and  of  the  annual  report  to  Con- 
gress, an  octavo  volume  of  468  pages.  Considerable  process  has 
also  been  made  with  the  printing  of  the  tenth  volume  of  Smithsonian 
Contributions,  136  pages  and  five  plates  being  finished. 

The  catalogue  of  North  American  Diptera,  by  Baron  Ostensacken, 
is  nearly  through  the  press  and  will  include  112  octavo  pages. 

Exchanges. 

The  system  of  international  exchanges  so  successfully  prosecuted  by 
the  Institution  since  its  establishment  has  been  carried  on  during  the 
vear  with  the  happiest  results.  A  large  amount  of  scientific  material 
has  passed  through  its  hands  and  has  been  promptly  transmitted  to 
its  destination.  The  general  details  of  the  system  will  be  presented 
hereafter. 

The  returns  made  to  the  Smithsonian  Institution  for  its  own  dona- 
tions will  be  found  in  the  following  table: 

A. — Receipt  of  books^  dtc.j  by  eocchange  in  1857. 

Volomei— Ootavo  ...••• 404 

Quarto .,- 146 

Folio 5 

555 

Parts  of  Tolumet  and  pamphlets — 

Octavo 775 

Quarto 255 

Folio 37 

1,067 

Cbarti  and  mapi • 138 

1.760 
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The  works  rcceiyed  embrace  most  of  the  current  volumes  of  scientific 
transactions,  with  some  back  series,  and  are  of  the  highest  importance 
as  materials  of  scientific  research. 

In  the  following  tables  are  exhibited  the  chief  statistics  of  exchange 
during  both  1856  and  1857.  The  last  annual  report  did' not  fully 
cover  the  subject,  owing  to  the  fact  that  a  supplementary  sending  was 
required  in  January,  1857,  to  complete  that  of  July,  1856,  and  a  re- 
port for  1856  could  not  reasonably  include  what  was  actually  not  per- 
formed till  the  ensuing  year.  In  presenting  the  series  of  tables 
throughout,  those  of  transmissions  for  1856  are  to  be  understood  as 
embracing  parcels  forwarded  in  January  1857.  This  will  explain  the 
apparent  disproportion  in  amount  for  the  two  years,  as  much  of  what 
was  sent  in  the  beginning  of  1857  would  otherwise  not  have  gone  until 
the  ensuing  summer. 

B. 


Tabu  showing  the  iUOidiet  qf foreign  exchanges  qf  the  Smithsoman  Inditutkn  tn  1856. 


li- 

"5 

1 

S 
1 

i, 

-1 

II 

9 

i 
i 

1 

1 

z 

1 
1 

2 

1 
a 

S 

s 

r 

.  X>r.  F.  FlUgtl,  LeiptU. 

Sweden ...••. 

8 
5 
1 
6 
35 
17 

15 
9 

st 

7 

99 

IS 
3 
17 
73 
46 
414 
39 
39 

35 

7 

Norway ■«.. 

Iceland 

Denmark..... 

19 
39 
17 
193 
30 
15 

•••'•'•• 

35 
39 
18 
340 
31 
18 

Kimia • .  • 

Hfdland  . 

Switzerland  . 

ftftMniB 

Total 

941 

m 

563 

650 

386 

1,049 

49 

340 

io.4se 

2.  H.  Bo«an«e,  ParU. 

79 
43 
6 

130 

1 

187 
95 
14 

143 

33 

1 

Italy , 

Spain  and  Portogal. ......«««...,. 

Total 

1S7 

154 

381 

396 

176 

479 

13 

196 

4.15MI 

1,  A<«V 

3.  The  Royal  SodHy  and  H.  Steteru, 
Great  Britain  and  Ireland 

117 

331 

346 

360 

953 

513 

9 

94 

9,914 

i.  Other  ckmmett 

36 

10 

36 

39 

10 

49 

6 

96 

800 

Grand  total  .......••, 

511 

716 

1,337 

1,351 

835 

9,076 

70 

580 

18,971 

40 
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TaiU  thoamg  the  MatiiSa  (f  foreign  ezdumga  i^tht  Smthnakn  SaUulion  m  1857. 


i 

B 
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Ck. 

-A 
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ii 

< 

•a 

I 

1 

1  . 

it 

E 

s 

i. 

n 

II 
E" 

s 
SB 

c 

i 

i 

s 

r 

as 

c 

e 

it 

l.Dr.F.  Flugtlf  Lnprie, 

Sweden  ••••••*•• ••••■•••• 

9 

6 

1 

6 

25 

17 

142 

15 

7 

15 
4 

82 
10 
•        3 
12 
47 
32 
293 
2» 
18 

S3 
7 

*"l6 
37 
12 
232 
25 
29 

Norway  ••*• • •••...«. 

;;::: 



Denmark 

10 
90 
9 
16U 
20 
16 

!;;;:;; 

Kussia 

Holland 



Germany « 

Switzerland...... 

Belsium. •.•.••*••••.  ••*•••  ...... 

Total 

227 

254 

481 

465 

382 

847 

19 

183 

6,928 

S.  H.  Bommge,  ParU, 

France • 

69 

5 
S 

63 
-24 

114 

51 
10 
3 

77 

32 

..... 

Italy 



Sfiain 

Portugal 

I 

88 

108 

Total 

lOtJ 

121 

49 
506 

196 

178 

110 
158 

988 

6 

63 

^,410 

d.  The  Royal  Society  and  H.   Stevene, 
London. 

Great  Biitaui  and  Ireland 

S29 

2^2 

390 

10 

118 
90 

3,910 

4.  Other channek..,.\ 

10 

.59 

90 

10 

100 

5 

1,000 

Grand  total 

460 

965 

965 

66a 

1,625 

40 

384 

a«8 
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D.— Pociogres  received  by  the  Smithsonian  Institution  for  foreign  die- 
trihution  in  1856  and  1857. 


No.  of  packages 


New  York  St^te  Agricultural  Society  ....... 

New  York  State  Medical  Society ^ 

Prof.  James  Hall . .. . 

BMmore,  Md.'- 

PhUip  R.  Uhler 

Institution  for  Mutes  and  Blind .. 

Btiion,  Mass. — 

American  Academy  of  Arts  and  Sciences.-.., 

Boston  Society  of  Natural  History 

Historic-Qen^ogical  Society 

Prison  Discipline  Society 

Dr.  Warren .. 

B.  Homer  Dixon - . ... 

W.  H.  Dixon 

Ed.  Jarvis 

Ed.  Tuckerman 

W.  H.  Prescott 

Heirs  of  Amos  Binney,  M.  D . 

OmMge,  Mass.— 

American  Association  for  Advancement  of  Science . 

Cambridge  Observatory 

J.  D.  Runkle 

Prof.  Asa  Gray i 

Prof.  D.  Treadwell 

CMslon,  S.  C— 

Dr  H.  W.  Bavenel 

Col.  J.  D.  Graham,  U.S.  A 

CmuuOi,  Ohio — 

M,  L.  Knapp,  M.  D 

D.  Vaugban .... 

Qiaiiu,  Ohu>— 

Ohio  State  Board  of  Agriculture 

f^ort,  Ky.— 

Geological  Survey  of  Kentucky 

Gwgdown,  D.  C7.— 

Georgetown  College. ..... - - - 

"''waAr,  Niearagua^— 

President  Rivas..... 

Btrtfi^d,  (brm.— 

Hon.  Henry  Barnard 

Mr.  Potter 

^«wuy,  Mich.— 

Michigan  State  Agricultural  Society 

^««Mn,  Tom.— 

Prof.  Sofford 

Wl,  Jf<Mg.— 

James  B.  Francis ....... 

««fiion.  Wis,— 

Wisconsin  State  Agricul tural  Society .-..., 

Historical  Society  of  Wisconsin ......... 

Prof.  Geo  H.  Cook 


1856. 
5 

6 
8 

25 

18 

392 

65 

1 

32 

5 


28 


60 

1 
200 


24 
2i 


100 

283 
22 

60 


16 


1857. 


43 


98 
66 


84 
10 


49 


210 


32 


66 


274 

50 


14 

40 
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No.  of  packagaL 


yew  Eaverif  Omn, — 

American  Journal  of  Sdenoe  ............... 

American  Oriental  Society 

Prof.  D.  Olmated 

yeiff  Torh-^ 

American  Geographical  and  Statistical  Society. 

New  York  Lyceum  of  Natural  History 

Prof.  W.  Gibbfl 

PhOaddphia,  Pa.— 

American  Philosophical  Society 

Academy  of  Natural  Scienoes 

Central  High  School  of  Philadelphia 

%         Historical  Society  of  Pennsylvania . 

Pennsylvania  Institute  for  the  Blind 

Philadelphia  Library  Company 

Dr.  Homer,  U.S.N 

Isaac  Lea 

Dr.  Joseph  Leidy -.... 

Dr.  J.  A.  Meigs 

Prcvidenee^  R,  F — 

State  of  Rhode  Ldand 

St.  Louit,  Mo^ 

St.  Louis  Academy  of  Science ..>.. 

Dr.  B.  F.  Shumard 

San  FVancUco,  Oal  — 

California  Academy  of  Natural  Sciences 

SttnHagOy  ChUe — 

University  of  Chile - 

Savannah,  Ga  — 

Dr.  Jos.  Jones...................... -. 

Toronto,  Canada — 

Canadian  Institute ...... ... 

Wathingtm,  D.  C— 

U.  S.  Patent  Office 

Ordnance  Bureau 

U  S  Coast  Survey 

National  Observatory. 

Light-House  Board 

Secretary  of  War .... 

Surgeon  General 

Major  W.  H.  Emory,  U.  8.  A 

W.  P.  Blake 

Dr.  J.  8.  Newberry 

Lieut.  J.  C.  Ives,  U.S.  A 

Lieut.  O.  K.  Warren,  U.  8.  A 

Lieut.  J.  M.  Gilliss,  U.  8.  N 

Wm.  Stimpson 

J.  C.  G.  Kennedy 

W.  J.  Rhees - 

Miscellaneous 


Total. 


Supposing  each  parcel  to  contain  an  average  of  one  and  a  half  pieces, 

the  number  of  these  would  be 

Add  of  Smithsonlatk  volames  and  memoirs,  about 

Add  volumes  of  public  documents  obtained  and  distributed,  about 

Approximate  total  of  volumes  and  pamphlets  sent  abroad  by  the 
Institution .. .... , 


1856. 
48 
4 
10 


86 


42 

300 

100 

4 

45 

19 

100 

171 

134 


12 

50 

140 

50 


250 
46 
67 


3 
120 


50 
20 
18 
20 


133 


3,510 


5,265 
2,500 
1,500 


9,265 


1857. 


20 
.... 

57 

"n 

7f 
173 
100 


178 
47 
44 

e 

161 


17 

250 

"497 
73 

'ili 

50 


25 
50 
51 
100 
120 


8,397 


6,095 
2,500 
1.000 


8,595 


REPORT  OF  iLSSISTANT  8ECRETART. 


43 


— Addressed  packages  received  by  the  Smithsonian  Institution  from 
Europe^  for  distribution  in  America. 


No.  of  packages. 


New  York  Stftte  library , 

ion,  Ma».-' 

American  Academy  of  Arts  and  Sciences  ..... 

Boston  Society  of  Natural  History 

Bowditch  Library.......... ... 

ibridge^  Matt, 

American  Association  for  Advancement  of  Science. 

Cambridge  Astronomical  Journal 

Cambridge  Observatory , 

Harvard  College.. •••... 

HaUm,  8.  C— 

Literary  and  Philosopbical  Society 

OR^'itf ,  Okuh— 

Ohio  State  Board  of  Agriculture 

rgdown,  D.  tt— 

Georgetown  College 

iTicA.— 

Michigan  State  Agricultural  Society 

Ftf — 

Wisconsin  State  Agricultural  Society 

V  Haven,  Omn. — 

American  Journal  of  Science .. ^... .. 

American  Oriental  Society 

p  OrUttnty  Ltk. — 

New  Orleans  Academy  of  Natural  Sciences  ....... 

p  York — 

American  Oeographical  and  Statisttical  Society  .... 

New  York  Lyceum  of  Natural  History .--.. 

Uddpfiia,  Pa.— 

American  Philosophical  Society .. 

Academy  of  Natural  Sciences.... ., 

Franklin  Institute 

I  FrtmdaoOj  Oal. — 

California  Academy  of  Natural  Sciences 

itiago.  Chile — 

University  of  Chile 

Observatory ... .-..--.... 

MkmgUm,  D.  C  — 

U.  S.  Patent  Office 

National  Listitute , 

Bureau  of  Ordnance  and  Hydrography 

U.  8.  Coast  Survey* 

National  Observatory 

Surgeon  General 

United  States  Agricultural  Society^. 

Library  of  Congress ....... 

reater.  Matt  -~ 

American  Antiquarian  Society 

oellaneouB  addresses,  institutions 

Individuals......... 

Total  - 


1856. 


1,245 


1857. 


42 

53 

30 

39 

1 

7 

7 

24 

19 

9 

9 

22 

19 

2 

14 

24 

S 

8 

18 

22 

22 

5 

5 

1 

12 

16 

24 

19 

24 

25 

74 

55 

67 

62 

9 

7 

4 

19 

1 

6 

2 

7 

37 

57 

3 

S 

1 

3 

27 

24 

23 

63 

1 

2 

17 

10 

1 

437 

330 

318 

320 

1,273 


n  addition  to  the  above,  142  volumes  were  received  from  five  European  institutions  for 
tribution  to  such  addresses  as  might  be  selected  by  the  Smithsonian. 
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DETAILS  OP  THE  SYSTEM  OF  EXCHANGES. 

As  the  system  of  international  exchange  now  carried  on  hy  the 
Smithsonian  Institution  has  attained  a  very  great  development,  a 
sketch  of  the  mode  of  conducting  it  may  not  be  amiss  at  the  present 
time.  The  subject  may  be  considered  under  two  heads,  one  relating 
to  the  parcels  received  from  parties  in  the  United  States  for  transmis- 
sion to  foreign  countries,  and  the  other  having  reference  to  receipts 
from  abroad  for  institutions  and  individuals  in  America.  In  con- 
nexion with  this  subject,  it  may  be  stated  that  a  large  room  in  the 
Institution,  measuring  70  feet  by  about  25,  is  devoted  to  the  depart- 
ment of  exchanges,  and,  besides  containing  the  stock  on  hand  of 
Smithsonian  publications  and  of  miscellaneous  documents,  is  fitted  up 
on  one  side  with  a  series  of  large  binns,  each  one  devoted  to  a  partic- 
ular portion  of  the  world,  and  appropriately  labelled.  The  floor  of 
the  room  is  occupied  by  a  series  of  long  tables,  five  feet  wide,  on  which 
parcels  are  made  up  or  unpacked.  Printed  addresses  are  arranged  in 
small  pigeon  holes,  and  include  nearly  all  the  correspondents  of  the 
Institution,  domestic  and  foreign,  amounting,  at  the  present  time,  to 
nearly  one  thousand  names. 

Operations  connected  with  transmissions  from  the  United  States, — The 
transmissions  of  the  Smithsonian  Institution  are  regulated,  in  a  mea- 
sure, by  the  time  when  the  annual  volume  of  Smithsonian  Contribu- 
tions is  completed.  One  or  two  months  before  this  time,  a  circular 
letter  of  advice  is  transmitted  to  all  the  institutions  and  individuals 
in  the  United  States  and  the  Canadas  known  or  supposed  to  have 
a  desire  to  avail  themselves  of  the  facilities  of  the  Smithsonian  sys- 
tem of  exchanges,  and  the  conditions  stated  upon  which  parcels  will 
be  received.  If  any  society  or  individual  have  published  a  work 
likely  to  be  of  interest  to  the  scientific  and  literary  world  abroad,  and 
no  indication  is  given  of  an  intention  to  distribute  copies,  a  special 
application  is  made  for  them,  and  no  effort  left  untried  to  secure  to 
the  foreign  investigators  the  benefit  of  all  original  and  useful  Ameri- 
can material.  Such  appeals  are  generally  responded  to  very  fevor- 
ably,  and  very  many  publications  of  the  different  bureaus  of  the  gov- 
ernment, of  States,  and  of  State  agricultural  and  historical  institutions, 
of  societies,  and  of  individuals,  have  thus  been  obtained. 

In  nearly  all  cases,  in  the  first  instance,  at  least,  the  Smithsonian 
Institution  is  called  on  to  furnish  lists  of  suitable  foreign  recipients 
for  the  publications  just  referred  to,  or  the  volumes  are  sent  in  bulk, 
to  be  addressed  here.  After  the  first  sending,  the  exchange  is  usually 
more  directly  between  the  parties  corresponding,  the  Institution  pre- 
ferring to  have  the  parcels  properly  addressed  before  forwarding  to 
Washington.  In  all  cases  great  care  is  taken  to  secure  the  credit  of 
the  donation  to  the  proper  party,  and  to  prevent  it  being  supposed  to 
come  directly  from  the  institution. 

To  facilitate  the  selection  of  suitable  recipients  for  donations  or  ex- 
changes, the  Institution  publishes  once  in  two  years  a  carefully  pre- 
pared list  of  foreign  institutions  for  general  distribution.  The  last 
one  issued  contains  over  570  names,  but  manuscript  additions  bring 
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the  nnmber  up  to  about  700.  The  list  of  individuals  is  nearly  as  large 
as  that  of  institutions. 

To  facilitMe  the  selection  of  recipients  for  particular  works,  of  which 
a  limited  number  of  copies  only  may  be  available  for  distribution, 
classified  lists  of  institutions  are  kept,  as  of  academies  of  science  gene- 
rally, and  of  societies  devoted  to  special  subjects,  as  geography,  ge- 
<^logy,  zoology,  botany,  ethnology,  statistics,  &c.,  and  these  are  ar- 
ranged from  No.  1  upwards,  in  the  order  of  relative  importance,  or  of 
equable  distribution  among  the  centres  of  learning  •,  thus  six  conies  of 
any  work  on  hand  would  be  assigned  to  the  first  six  names  on  the  list 
of  institutions  most  interested  in  it. 

The  parcels,  as  received  from  the  different  portions  of  North  Amer- 
ica, are  placed,  after  being  addressed,  (if  not  so  already,)  in  their  ap- 
propriate receptacles,  and  the  list  entered  specifically  in  a  record  book. 
To  facilitate  such  entry,  a  detailed  invoice  of  each  transmission  is  re- 
quired, and  the  failure  to  furnish  it  puts  the  institution  to  the  great 
trouble  of  making  it  from  the  books  tnemselves. 

When  the  parcels  have  all  been  received,  a  list  of  the  different  do- 
nors is  printed,  together  with  the  titles  of  the  various  works  which 
the  institution  has  for  distribution  at  the  time.  On  the  day  assigned 
for  commencing  the  labor  of  making  up  the  packages,  the  binns  are 
emptied  successively,  the  contents  arranged  carefully  on  the  counters, 
so  as  to  bring  everything  for  one  address  together,  the  Smithsonian 
donations  are  added,  and  each  particular  piece  is  checked  off*  in  the 
printed  blank  just  referred  to.  This  rough  invoice  is  numbered  and 
nanded  to  the  packers,  who  make  up  the  volumes  into  one  or  more 
bundles^  and  mark  them  with  the  number  of  the  invoice,  by  which 
means  they  are  easily  identified  and  labelled.  When  parcels  or  books 
are  addressed  to  individuals,  these  are  usually  inclosed  in  the  bundles 
of  the  societies  to  which  they  belong,  the  number  and  addresses  of 
such  sub-packages  being  marked  on  the  rough  invoices.  A  correct  copy 
is  made  of  these  lists,  and  forwarded  by  mail  or  otherwise  to  the  par- 
ties, in  which  is  also  stated  the  nature  and  time  of  the  transmission. 
These  invoices  are  finally  posted,  to  the  debit  of  the  party  addressed, 
in  a  large  ledger,  which  shows  what  each  has  had,  and  what  return 
has  been  made  to  the  Institution.  The  record  of  each  package  is, 
therefore,  made  four  times. 

In  sending  the  invoice  of  the  package  for  each  address,  a  circular 
is  added  explaining  the  objects  of  the  transmission,  and  the  conditions 
on  which  the  exchange  will  be  continued. 

The  time  occupied  in  invoicing  and  making  up  the  packages  varies 
with  the  occasion,  although  a  month  is  usually  required  to  finish  the 
work.  After  the  bundles  are  all  made  up,  those  tor  each  agent  are 
brought  into  one  heap,  and  they  are  then  packed  into  boxes,  a  check 
list  being  kept  of  the  numbers  placed  in  each  box. 

There  are  three  principal  agents  in  Europe  who  have  charge  of  the 
Smithsonian  exchanges  in  their  respective  regions :  Dr.  Felix  Fliigel, 
resident  in  Leipsic,  has  charge  of  continental  Europe,  with  the  ex- 
ception of  France,  Italy,  Spain,  and  Portugal,  (which  are  supplied  by 
Hector  Bossange,  of  raris,)  and  of  Greece  and  Turkey.  Henry 
Stevens,  of  London,  is  agent  for  Great  Britain  and  Ireland.    Greece 
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10.  Exploration  of  the  Colorado  river,  under  LietUenant  J.  C.  Ives,--' 
This  expedition  started  in  September,  accompanied  by  Dr.  J.  8. 
Newberry,  surgeon  and  geologist,  and  H.  B.  Mollhausen,  artist  and 
zoologist.  Several  collections  made  by  these  gentlemen  about  San 
Diego  are  on  their  way,  but  have  not  yet  been  received. 

The  more  important  private  explorations  from  which  specimens 
have  been  received  are  as  follows : 

11.  Begion  around  Fort  Tejon,  Calif omia,  by  J,  Xantvs  de  Veaey,^ 
The  collections  made  by  Mr.  Vesey  will  compare  favorably  with  any 
obtained  under  government  auspices,  and  embrace  complete  series  oi 
the  animals  and  plants  of  the  vicinity  of  Fort  Tejon,  as  far  as  met 
with  ;  they  also  include  quite  a  number  of  new  species. 

12.  Southern  Illinois  and  Northern  Bed  river,  by  B.  KenmooU. — Mr. 
Kennicott,  under  a  commission  from  the  Northwestern  University,  at 
Evanston,  Illinois,  to  procure  for  its  museum  a  collection  of  specimens 
of  the  natural  history  of  the  northwest,  visited  southern  Illinois  in  the 
spring,  and  after  exploring  the  vicinity  of  Cairo  and  New  Madrid 
for  several  months,  proceeded  to  the  Red  river  of  the  North,  within 
the  British  possessions,  and  nearly  to  Lake  Winipeg.  The  collections 
made  cover  all  branches  of  zoology. 

13.  Coast  of  Florida,  by  G.  Wurdemann,  United  States  Coast 
Survey. — Mr.  Wurdemann's  collections  were  in  continuation  of  those 
of  previous  years,  and  included  a  great  variety  of  species,  among  them 
several  birds  new  to  the  fauna  of  the  United  States. 

14.  Bed  river  of  the  North  and  of  Nelson's  river,  H.  B.  Territor^j 
by  Donald  Gunn,  esq, — A  large  collection  of  birds  and  mammals  made 
in  these  regions  by  Mr.  Gunn,  assisted  by  Mr.  John  Isbister,  hare 
added  much  to  our  knowledge  of  the  distribution  of  species. 

A  collection  of  about  150  species  of  birds  of  Arctic  America,  Mexico, 
and  Guatemala,  presented  by  John  Gould,  esq.,  of  London,  has  fur- 
nished very  important  data  for  comparison  and  determination  of  species 
of  the  United  States. 

Of  the  numerous  other  collections  made  it  is  impossible  to  give  an 
account  here.  The  detailed  list  of  contributions  and  donations  will, 
however,  furnish  additional  information  on  the  subject. 

In  conclusion  it  may  be  proper  to  state,  that  of  the  government  expe- 
ditions mentioned  above,  that  under  Mr.  Campbell  was  organized  by 
the  State  Department ;  those  under  Lieutenant  Warren,  Lieutenant 
Bryan,  Colonel  Johnston,  Captain  Pope,  and  Lieutenant  Ives,  by  the 
War  Department ;  those  under  Mr.  Magraw  and  Mr.  Leech,  by  the  De- 
partment of  the  Interior  ;  and  those  under  Captain  Page  and  Lieu- 
tenant Michlex,  by  the  Navy  Department. 

In  the  reception  of  collections  from  the  California  coast,  the  Institn- 
tion  is  under  great  obligations  to  the  California  Mail  Steamship 
Line,  composed  of  the  United  States  Mail  Steamship  Company,  the 
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a  Railroad  Company,  and  the  Pacific  Steamship  Company,  as 
Messrs.  Wells,  Fargo,  Co.,  for  free  transportation  of  very  many 
md  packages.  The  expense  of  what  has  heen  thus  received,  if 
d  for  at  the  usual  rate,  would  have  been  entirely  beyond  the 
of  the  Institution,  and  if  in  an  unprecedentedly  short  time  our 
?dge  of  the  natural  history  of  California  has  been  carried  to  a 
ully  equal  to  that  of  any  of  the  older  States^  it  is  unquestionably 
in  very  great  measure  to  the  liberality  of  the  companiea  above 
ned  in  so  generously  seconding  the  efforts  of  the  Institution. 

lowing  table  exhibits  the  addiiiom  made  to  the  record  books  of  the 
mtAseum  in  1857,  in  continuation  of  previous  years : 


1851. 

1852. 

1853. 

1854. 

1865. 

1856. 

1857. 

I. •••...  --.- 

None. 

114 

198 

351 
4,353 
1,275 

1,200 
4,425 
2,050 

2,046 

5,855 

3,060 

106 

155 

3,200 
8,766 

(and  skulls.. 

911 
--  -  - 

1,074 

1,190 

3,340 
239 

613 

........ 

Present  condition  of  the  museum. 

remarks  in  the  last  annual  report  of  the  Institution  in  relation 
richness  and  extent  of  its  collections  are  strengthened  by  the 
ns  of  the  past  year,  and  they  are  confidently  believed  to  be 

competition  in  the  field  of  American  zoology.  The  precise 
cs  cannot  now  be  given  for  the  difierent  classes  and  orders,  as 
nloguing  is  not  yet  completed.  In  one  department,  however, 
lea  of  the  facts  may  be  realized  by  the  statement,  that  on  the 

July,  1867,  the  Institution  possessed — 


Species. 

or  alcoholic  specimens  of  North  American  mammals 205 

9r  alcoholic  specimens  of  South  American  mammals 18 

or  alco&olic  epejpimens  of  European  mammals » 60 

or  skeletons  of  Nortli  American  mammals . .  •  •  • • 2*21 

or  skeletons  of  South  American  mammals • 17 

or  skeletons  of  European  mammals 48 


283 


2F6 


was  entirely  exclusive  of  Cetacea,  Pinnipedia,  Cheiroptera  and 
imana,  of  which  there  were  many"  species.  Since  the  first  of 
he  number  of  species  of  all  orders  has  received  a  large  increase, 
ecies  of  North  American  mammals  in  the  museum  of  the  In- 
n,  not  mentioned  in  the  great  work  of  Audubon  and  Bach  man, 
I  80.  Of  birds,  the  North  American  species  are  believed  to  ex- 
0  ;  of  reptiles,  400  ;  of  fishes^  probably  800  or  more.  As  all 
lasses  are  in  process  of  elaboration,  accurate  statistics  can 
ly  be  presented  in  the  next  report. 

4  s 
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Work  done  in  the  museum. 

The  systematic  registration  of  the  Smithsonian  collections  has  been 
carried  on  as  rapidly  as  other  duties  would  admit.  The  number  of 
species  labeled  and  entered  during  the  year  amounted  to  5,271  ;  most 
of  them  in  three  different  series  of  records,  making  nearly  15, 000  en  tries. 
It  may  be  proper  to  state  that  all  collections,  as  received,  are  entered  in 
a  general  record  book,  of  which  the  alphabetical  list  of  donations  ap- 
pended to  this  report  is  a  transcript.  The  different  specimens  are 
next  labeled  and  then  entered  on  the  record  for  the  class,  or  particular 
order,  and  from  this  posted  in  a  ledger  consisting  of  separate  sheets, 
one  for  each  species,  systematically  arranged,  and  each  sheet  contain- 
ing an  enumeration  of  all  the  specimens  of  its  species,  with  the  lo- 
calities, sex,  date,  measurements  and  other  memoranda,  making  the 
third  time  of  writing  out  the  name  and  statistics.  In  this  way  oot 
only  can  information  be  obtained  of  the  number  of  species  of  each  class 
or  order,  but  also  of  the  separate  specimens,  with  the  locality  and  gen- 
eral character  of  each  one.  The  posting  up  is  complete  for  the  mam- 
mals, birds,  and  osteological  specimens,  and  well  under  way  for  the 
reptiles  and  fishes,  and  some  orders  of  invertebrates. 

During  the  past  year  the  general  report  on  the  mammals  of  the 
Smithsonian  collection  has  been  completed  and  printed,  forming  volume 
VIII  of  the  Report  of  the  Pacific  Railroad  Survey.  That  on  the  birds 
is  far  advanced,  and  will  be  finished  in  the  course  of  the  ensuing 
year,  which  will  also,  it  is  hoped,  witness  the  completion  of  reports 
on  the  reptiles  and  fishes. 

Distribution  and  use  of  the  Smithsonian  collections. 

As  in  previous  years,  the  Smithsonian  specimens  have  been  freely 
used  by  students  and  investigators  in  natural  history,  in  preparation 
of  Monographs  and  other  researches.  Duplicates  have  also  been  dis- 
tributed to  a  considerable  extent,  and  as  the  collections  become  better 
arranged  and  other  circumstances  allow,  it  is  hoped  to  make  such 
distribution  on  a  very  extensive  scale. 

List  of  Donations  during  the  year  1857. 

C.  JBellmann. — Fishes,  &c.,  in  alcohol,  from  Mississippi. 

J,  and  A.  Brakdey, — Fresh  deer  and  otter  from  Virginia ;  jar  of  birds, 
mammals  and  reptiles  from  the  AUeghenies  of  Virginia. 

J.  Mason  Broion, — Cast  of  the  skull  of  Daniel  Boone,  taken  previous 
to  the  re-interment  of  his  remains. 

Lieutenant  F.  T.  Bryan j  U.  S.  A, — Three  boxes  of  zoological  spe- 
cimens collected  by  William  S.  Wood  on  the  wagon-road  expedition 
from  Fort  Riley  to  Bridger's  Pass. 

Arckibeid  Campbell, — One  box  of  dried  skins,  and  one  chest  of  alco- 
holic specimens  collected  on  Puget  Sound  by  Dr.  Kennerly,  on  the 
northwest  boundary  survey. 

«/.  E.  Clark. — Chest  with  two  cans  filled  with  reptiles,  fishes  and 
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mamtnals  in  alcohol ;  specimens  of  salt  from  the  salt  plains  of  the 
Pewsa,  on  the  southern  boundary  of  Kansas. 
Mr.  Cook, — Copper  ores  from  Arizona. 

Dr,  «/.  G.  Cooper. — Collections  made  near  Fort  Laramie,  and  thence 
to  Independence  ;  four  bottles  of  Salamanders  from  New  Jersey  ;  one 
hundred  skins  of  birds  from  California  and  Washington  Territory. 
L,  Coulon, — Box  of  Swiss  mammals. 

Dr.  S.  Wylie  Crawford^  U.  8.  A, — Thirty-two  jars  of  reptiles  and 
mammals  from  Texas  and  New  Mexico. 

Benjamin  Cross. — Golden  eagle  in  the  flesh  (length  36J^  inches  ; 
extent,  86  inches  ;  wing,  25  inches.) 

J.  P.  Cunningham. — Box  of  Kaolin  earth  from  Virginia. 
John  Day. — Snake  from  Virginia. 

T.  C.  Dovmie. — Coluber  couperi  And  Geomys  pinetis y  in  alcohol,  from 
Georgia. 

C.  DrexLer. — Skins  of  six  birds  and  three  mammals  from  near  Phil- 
adelphia. 

Dr.  J.  Evans. — ^Ten  boxes  and  one  bundle  of  collections  of  geological 
survey  of  Oregon ;  skins  and  skull  of  Felis  concolor  (panther ;)  six 
skulls  of  Flathead  Indians,  irom  Oregon. 

James  Fairie. — 25  skins  oiLepus  aquaticus  (marsh  hare)  and  Sciurns 
ludomcianus  (Fox  squirrel;)  birds,  reptiles  in  alcohol,  from  Louisiana. 
A.   B.  Forbes. —  Viviparous  fish  {Ennichthys  megalops)  from  Cal- 
ifornia. 

Professor  C.G.  Forshey. — Cast  skin  of  Scotophis,  and  skin  of  mouse, 
from  Texas ;  specimens  of  supposed  equine  fossil  foot-marks ;  jar  of 
alcoholic  specimens  ;  skins  of  serpents  ;  dried  plants  ;  skin  of  Ocelot 
and  of  Raccoons  from  Fayette  county,  Texas. 

W.  H.  Ganttj  M.  D. — Infusorial  earth  from  Texas. 
O.  E.  Garrison. — Six  packages  Infusorial  earth  ;  skins  of  Putoriiis 
richardsonii  and  Spermophilus  VS-lineatus  from  Minnesota. 

Dr.  W.  Gesner. — Jar  of  Geomys  pinetis  and  Arvicola ;  mammals 
and  reptiles  in  alcohol ;  two  jars  of  mammals  from  Georgia. 

George  Gibbs. — Box  and  barrel  containing  skeleton  of  large  shark, 
from  Port  Townsend,  W.  T.  ;  keg  of  fishes,  from  Puget  Sound;  keg 
of  fishes  from  Columbia  river. 

Dr.  J.  B.  Gilpin. — Skins  of  mammals  from  Nova  Scotia ;  fifteen 
skins  of  Putorius  and  Sciurus  from  Labrador  and  Nova  Scotia ;  jar 
with  12  mammals,  in  alcohol,  from  Nova  Scotia. 

W.  R.  Goodman. — Diatomaceous  earth  from  Anne  Arundel  county, 
Maryland. 

John  Gould. — 160  skins  of  birds  of  Mexico  and  Guatemala ;  skins 
of  humming  birds,  {Campyloptems  delattriiy  Trochilus  heteropogon  and 
Eriopus  luciani;)  skins  of  Aptemus  hirsutus  and  arcticus. 

Donald  Gunn. — Skins  of  mammals  and  birds ;  skeletons  ;  speci- 
mens in  alcohol  from  R«d  river.  Skeletons  of  male  and  female 
wolverine  from  Eed  river,  H.  B.  T. 

Dr.  W.  A.  Hammondy  U.  8.  A. — Box  of  skins  of  birds  and  mam- 
mals from  Kansas.  Chest  and  two  cans  of  zoological  specimens 
collected  during  Lieut.  Bryan's  wagon-road  expedition  to  Bridger's 
Pass. 
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Dr.  W.  A,  Hammond  and  J.  X,  de  Veaey, — Skins  of  twentj-four 
birds  and  of  two  prairie  wolves  from  Kansas. 

Dr.  E.  W.  Harker. — Skin  of  Salamander  {Geomys  pinetis  f)  from 
Georgia. 

F.  V.  Hayden. — Six  boxes  of  fossils  collected  in  the  Upper  Mis- 
souri prior  to  1856. 

G.  J.  Heistand. — Specimens  in  alcohol  of  squirrels,  moles,  &c., 
from  Pennsylvania. 

Dr.  E.  W.  Eilgard. — Specimen  of  CarocoUa  from  Spain. 

John  S,  Hiltel, — Human  skulls  and  bones  encrusted  in  stalagmite, 
from  a  cave  in  Calaveras  county,  Cal. 

Gol.  Hoffman^  U.  8.  A. — Concretions  from  Cannon-Ball  river,  Ne- 
braska. 

B.  A.  Hoopea. — Can  of  Menobranchus  and  small  mammals  from 
Lake  Superior. 

Robert  Howell. — Two  cans  of  mammals,  in  alcohol,  from  Tioga 
county,  N.  Y. 

lAeut.  J.  G.  Ives,  U.  8.  A. — Fossil  Dendrechinua  ecccentricus,  Point 
Lobas,  Cal.  ;  miscellaneous  fossils  from  California ;  fossils  from 
Gatun,  N.  G. — all  collected  by  Dr.  J.  S.  Newberry. 

Dr.  R   W.  Jeffrey,  U.  8.  -AT.— Collection  of  fishes  of  Norfolk. 

Col.  E.  B.  Jewett. — Reptiles  from  Texas. 

Dr.  (7.  B.  Kennerly. — Jar  of  mammals  in  alcohol,  and  skins  of 
Sdurus  cinereua,  from  Clark  county,  Va. 

Robt.  Kennicott. — Six  boxes  zoological  collections  made  in  southern 
Illinois,  and  in  Minnesota  to  Lake  Winipeg.  (Deposited.)  Gopher 
(Geomys  bursariits)  from  Illinois  ;  thirty  skins  of  Arvicola  and  Sortx 
from  Illinois  ;  two  living  squirrels,  [Sdurus  ludovicianus.) 

Major  Jno.  Leoonte. — Astacus  latimanvs  from  Georgia. 

J.  MacMinn. — Skins  of  five  mammals  from  Pennsylvania. 

Wm.  M.  Magraw. — Box  of  skins  of  birds  and  mammals ;  plants 
from  Independence ;  three  boxes  zoological  collections,  plants,  &c., 
gathered  between  Fort  Leavenworth  and  Fort  Lareuuie  during  the 
South  Pass  wagon-road  expedition.     Collected  by  Dr.  J.  G.  Cooper. 

Geo.  P.  Marsh. — Minerals  from  Europe. 

G.  G.  Martin. — Keg  of  reptiles,  fish  and  mammals,  from  Pennsyl- 
vania and  New  York. 

W.  Massenbum. — Collections  of  serpents  and  Crustacea  from  Florida. 

Maximilian  Prinz  Von  Wied. — Wild  boar  {Sus  scrofa)  from  Ger- 
many, and  skins  of  chamois  (GapeUa  rupricaprd)  and  of  female  ibex 
(Gapra  ibex)  from  Mont  Blanc. 

Dr.  E.  Michener. — Mounted  original  of  Ernberiza  townsendii.  (De- 
posited.) 

D.  Miller,  jr. — Thirty  small  mammals,  in  alcohol,  from  Pennsyl- 
vania. 

Robt.  0.  MiUon. — Box  of  fossils  from  Michigan. 

H  B.  MoUhausen. — Skin  of  head  and  skull,  with  horns,  of  Eu- 
ropean stag,  (Gervns  elaphus.) 

W.  E.  Moore. — Skins  of  monkeys  from  Bolivia 

Henry  Moores. — Star  fishes  from  California.     (Deposited.) 
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ff.  M.  Neider, — Shells,  reptilefl,  fishes,  &c.,  in  alcohol,  from 
Georgia. 

Dr.  J.  8.  Newberry. — Box  of  shells,  Acapulco ;  specimens  of  coals 
from  Ohio. 

New  Orleans  Academy  of  Sciences. — Skin  of  pouched  rat  (Geomys 
pinetis)  from  Florida. 

B.  if.  Norman. — Three  living  turtles  from  New  Orleans,  (Emy 
mobilensisf) 

B.  F.  OddL — Mammals  and  reptiles  from  near  Lake  Winnibigosh- 
ish,  Minnesota. 

John  Oliphant, — Faico  sparverius,  in  flesh,  from  Maryland. 

Capt.  T.  J.  Page,  U.  8.  N. — Two  packages  of  mate  and  six  bottles 
of  water  from  the  Rio  Negro  and  Mato  Grosso. 

Dr.  D,  W,  C,  Peters, — Skins,  birds,  and  mammals ;  reptiles  and 
fishes,  in  alcohol,  from  New  Mexico. 

Thos.  M.  Peters. — Bottle  of  reptiles  ;  skin  of  Abastor  erythrogram- 
mus  from  Alabama. 

Prof.  Poey. — ^Two  living  Emys  decussata;  living  boa  or  maja, 
(Epicrates  angvlifer ;)   collection  of  reptiles,  in  alcohol,  from  Cuba. 

J.  P.  Poatell. — Two  living  Gophers,  {Testudo  polyphemus ;)  skull 
of  Geomys  pinetis  ;  box  of  shells,  and  other  invertebrata,  from  Georgia. 

John  Potts. — Skins  of  Bassaris  astuia^  Putorius  frenatus  and  Dideln 
phys  cali/omica,  from  tlie  city  of  Mexico. 

Francis  B.  Bay. — Bottle  containing  Ophibdus  eximius  from  Mis- 
souri. 

E.  Raymond. — Fossil  wood  from  Neuse  river,  North  Carolina. 

J.  W.  Baymond. — Skin  of  white  raccoon  from  North  Carolina,  and 
of  Bassaris  astuta  from  California. 

Peter  Beid. — Fresh  water  sponge,  in  alcohol,  from  near  Lake 
Champlain. 

Bev.  Jos.  Bowdl. — Monkeys  and  other  mammals,  fishes,  &c.,  in 
alcohol. 

H.  de  Saussure. — Four  bats,  Sorex  alpinvs^  Myoxusglis,  Mus  sylvati- 
cus,  and  musculus^  and  Arvicola  nivalis  from  the  St;  Gothard,  Switzer- 
land ;  other  small  mammals  of  Switzerland. 

8.  H.  8cudder. — Can  of  mammals,  in  alcohol ;  box  of  insects  from 
Massachusetts. 

LietU.  8emmes,  U.  8.  ^.—Syenite  from  North  Greenland. 

J.  D.  Sergeant. — Jar  of  mammals  from  Pennsylvania. 

James  Shoemaker. — Snakes  and  fishes  from  Roanoke  county,  Va. 

Col.  Wm.  B.  Slaughter. — Peat  from  Wisconsin. 

J.  Stauffer. — Can  of  mammals,  in  alcohol,  from  Pennsylvania. 

J.  J.  Steenstrup^  Director  of  Zoological  Museum,  Copenhagen. — Six 
jars  of  invertebrates  from  Greenland 

J.  H.  Sternberg. — Four  turtles  ;  two  boxes  of  shells,  and  of  reptiles 
and  invertebrates,  in  alcohol ;  box  of  living  plants  from  Isthmus  of 
Panama. 

William  Stimpson. — Two  kegs  and  numerous  jars  of  marine  inver-  * 
tebrates  and  fishes  from  MasBachusiBtt^;  living  marine  animals  for 
aquarium. 

Dr.  George  Suckley, — Hunters'  skin  of  elk  and  of  mountain  goat, 
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Aplocerus  montanua^  from  Washington  Territory;  box  of  birds  from 
California ;  skins  of  raammals^  birds ;  fishes^  shells,  minerals,  and 
Indian  relics,  from  Washington  Territory ;  box  with  skins  of  mam- 
mals and  birds  ;  plants,  ifec,  from  Steilacoom  ;  box  of  birds,  shells, 
&c. ,  Port  Townsend. 

A.  8,  Taylor, — Jar  of  vertebrates  and  crabs  from  California ;  Cali- 
fornia minerals. 

Mr,  Tufts, — Living  actinia  and  other  marine  animals  for  aquarium. 

Colonel  A.  Vaugha/n, — Skins  of  VespertUio  noctivagana  and  novebo- 
racensis  from  Yellowstone  river. 

J.  X.  de  Vesey  and  Dr.  W.  A.  Hammond,  U,  S.  A. — Skins  of  birds 
atid  mammals  from  Kansas. 

Dr.  D,  S.  Wall,  U,  S.  ^.— Skull  of  Indian  and  fragments  of  pot- 
tery from  a  mound  near  Fort  Capron,  Florida  ;  skins  of  birds  ;  skin 
of  manatee,  or  sea-cow,  and  of  Lynx;  also  two  birds  from  Florida. 

William  D,  WaUach. — Copper  ores  and  native  copper  from  Bay- 
field, Wisconsin. 

Bohert  B.  Waller, — Bottle  of  Cyprinodonts  from  Alabama. 

Lieutenant  G,  K.  Warren. — Two  boxes  fossils  from  Blackbird  Hill, 
collected  by  Dr.  F.  V.  Hayden  ;  collections  made  by  Dr.  F.  V.  Hay- 
den  during  the  exploration  of  the  Black  hills  in  1857,  consisting  of  5 
boxes  zoological  specimens  ;  21  boxes  fossils  and  plants,  &c. 

C.  W.  Welch. — Troupial  {Icterus  vulgaris)  from  Laguayra. 

D.  Welch. — Menobranchus  macuLatus  from  Lake  Champlain. 
Samuel  Wheat, — Living  black  snake  (Scotophis  aUegheniensis)  from 

Ohio. 

Mr,  Wheeler. — Storeria  dekayi  from  Washington. 

21iomas  WheJpley  — Fossils  from  Michigan. 

Dr.  D.  D.  Whitehurst. — Box  of  specimens  and  cask  of  fishes,  &c., 
in  alcohol,  from  Gulf  of  Mexico ;  specimens  of  fishes  (crustacea)  from 
Tortugas. 

Dr,  S.  W,  Wilson. — Four  living  alligators  from  Georgia  ;  skeleton 
and  skins  of  otter  and  deer  ;  skins  oi  Lepus  palustris  ;  24  small  mam- 
mals, in  alcohol,  from  Georgia. 

Dr.  G.  F.  Winslow. — Box  of  lavas  from  Sandwich  Islands ;  fossil 
bones  from  California.     (Deposited.) 

W,  8.  Wood. — Bald  eagle,  Haliaetus  leucocephalus,  mounted  ;  mam- 
mals, in  alcohol,  from  Philadelphia. 

G,  Wright. — Jar  mammals  and  reptiles  from  Connecticut;  fishes 
from  Cuba,  said  to  be  viviparous  ;  jars  of  reptiles,  fishes,  and  inver- 
tebrates from  Cuba. 

G,  Wiirdemann. — Box  of  invertebrates  and  skins  of  birds  from  In- 
dian Key,  Florida ;  box  of  bird  skins  from  south  Florida ;  box  of 
birds,  Crustacea,  corals,  &c.,  from  Key  Biscayne,  Florida. 

J.  E.  Younglove, — Bottle  of  blind  fish,  (Amblyopsis,)  taken  in  a  well 
in  Bowling  Green,  Kentucky. 

Unknown. — Box  iron  ores,  St.  Louis,  Missouri. 
Heeperomys  cognatus,  in  alcohol. 
Hammerhead  shark  tlrom  Norfolk. 
Living  raccoon  and  great  horned  owl. 
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LIST  OF  METEOROLOGICAL  STATIONS  AND  OBSERVERS 

FOR  THE  YEAR  1857. 


BRITISH  AMERICA. 


Name  of  observer. 


Baker,  J.  C 

Craigie,  Dr.  W . 

Delany,  jr  ,  John 

Oann,  Donald 

Hall.  Dr.  Archibald 

Hensley,  Rev.  J.  M 

Magnetic  Observatory 

Small  wood,  Dr.  Charles 

Stenart,  A.  P.  S 


Station. 


Stanbridgdf  Canada  East 

Hamilton,  Canada  West 

Colonial  Building,  St.  John's, 

Newfoundland. 
Bed  river  Settlement,  Hudson's 

Bay  Territory. 
Montreal,  Canada  East..... 
King's  College,  Windsor,  Nova; 

Scotia. 

Toronto,  Canada  West 

St.  Martin,  Isle  Jesus,  Canada, 

East. 
Horton,  Nova  Scotia ,. 


N.  lat.    W.  long 


o 
45  08 

43  15 

47  35 

50  06 

45  30 

44  59 

43  39 

45  32 

45  06 


o  / 
73  00 
79  57 
52  38 

97  00 

73  36 
64  07 

79  21 
73  36 

64  25 


Height 


ftA. 


853 

57 
200 

108 
118 

95 


MAINE. 


Name  of  observer. 

Station. 

County. 

N.  lat. 

W.  long. 

Height. 

Bell  John  J    

Carmel.  .  ....... 

Penobscot 

Washington 

Kennebec 

York ^.. 

O       ' 

44  47 

45  00 
44  11 

43  40 

44  44 
43  40 
43  39 
43  11 

O      ' 

69  00 
67  06 

69  46 

70  44 
67  58 
70  44 
70  15 
69  85 

Ftd. 
175 

Dana   W.  D , 

Perrv. ..------- 

100 

Gardiner,  R.  H 

GuptiU,  G.  W 

Parker,  J.  D 

Gardiner 

Cornishville 

Steuben 

Cornish 

Portland 

Monson 

90 

800 

Washington 

York 

50 

West,  Silas 

784 

Willis,  Henry 

WUbur,  Benj.  F 

Cumberland 

Piscataquis  . 

87 

NEW  HAMPSHIRE. 


Bell,  Samuel  N 

Bixby,  A.  H.  „ 

Brown,  B.  Gould 

Freeman,  F.  N 

Haoscam,  R.  Y 

Mack,  R.  C 

0<iell,  Fletcher 

Preacott,  Dr.  Wm 

Pormort,  Nath .. 

Boot,  Dr.  Martm  N... 

Sawyer,  Henry  E \ 


Manchester 

Francestown 

Stratford 

Claremont 

North  Barnstead. 

Londonderry 

Shelburn....... 

Concord 

West  Enfield 

Francestown 

Great  Falls  ...- 
Concord 


Hillsborough . 
Hillsborough 

Coos . 

Sullivan 

Belknap.---, 
Rockingham. 

Coos 

Merrimack  -. 

Grafton 

nill8l)orought 

Strafiferd 

Merrimack... 


42 

59 

42 

59 

44  08 

43 

29 

43 

38 

42 

53 

44 

23 

43 

12 

43 

30 

43 

00 

43 

17 

43 

12 

71  28 
71  45 

71  34 

72  22 
71  27 
71  20 
71  06 

71  29 

72  ttO 
71  46 

70  52 

71  20 


300 

1,000 
535 


700 
374 
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METEOEOLOOICAL  OBSEEVESS. 
PENNSYLVANIA. 


Name  of  obBcrver. 

Station. 

County. 

N.  lat. 

W.  long. 

Height. 

Brown,  Samuel 

Bedford 

Bedford 

0     ' 
40  01 

0     ' 
78  30 

Ftd, 

Baird,  JohnH 

Tarentum  -..-.. 

Alleghany 

40  37 

79  19 

S50 

Brickenstein,  H.  A 

Nazareth  .. 

Northampton 

40  43 

75  21 

Brugger,  Samuel 

Fleming 

Centre 

40  55 

77  53 

780 

Coffin,  h5elden,J 

Comly,  John 

Eoston.  ........ 

Northampton 

Philadelphia 

40  43 

75  16 

3!0 

Byberry 

40  06 

74  58 

Darlington,  Fenelon,. 

Pocopson 

Chester 

39  54 

75  37 

218 

Ed  wards,  J  oseph 

Chromedale 

Delaware 

39  55 

75  25 

196 

Eggert,  John. 

Berwick 

Columbia 

41  05 

76  15 

588 

Friel,  P 

Shamokin ... 

Morrlsville 

Harrisburg 

Northumberland . 
Bucks 

40  45 
40  12 
40  16 

76  31 
74  53 
76  60 

700 

Hance,  Ebenezer  ..... 

30 

Heiscly,  Dr.  John 

Dauphin  ....... 

Hickok,  W.  0 

Harrisburg 

Dauphin 

40  16 

76  55 

Hoffer,  Mary  E 

Mount  Joy  ..... 

Lancaster  . 

40  08 

76  70 

Jacobs,  Rev  M 

Gettysburg 

Lewisburg 

Adams 

39  51 

77  15 

James,  Prof.  Charles  S. . 

Union 

40  58 

76  58 

Kirkpatrick,Prof.J.A. 

Philwlelphia.... 

Philadelphia.... 

39  67 

75  11 

60 

Kohler,  Edward...... 

North  Whitehall 
Pittsburg 

Lehigh 

40  40 
40  30 

75  26 
80  00 

250 

Martin,  William 

Alleghany 

Mowry,  George 

Somerset 

Somerset 

40  02 

79  02 

2,180 

Ralston,  Rev.  J.  Urier. 

Norristown 

Montgomery 

40  08 

75  19 

153 

Schreiner,  Francis 

M088  Grove 

Crawford - 

41  40 

79  51 

Smith,  Prof.  Wm 

Canonsburg-- 

W^ashington 

40  26 

80  07 

936 

Smyser,  Rev.  B.  R 

Pottsville 

Schuylkill 

40  41 

76  09 

Stewart,  Thos.  B 

Murrysville 

Westmoreland  .. 

40  28 

79  35 

960 

Swift.  Dr.  Paul 

West  Haver  ford. 

Delaware 

40  00 

75  21 

Thickstun,  T.  F 

Meadville 

Crawford 

41  39 

80   11 

1,038 

Wilson,  Prof.W.C.... 

Carlisle 

Cumberland 

40   12 

77   11 

500 

Wilson,  W.W 

Pittsburg 

Alleghany 

40  32 

80  02 

1,026 

DELAWARE. 


Craven,  Thos.  J ) 

Porter,  Mrs.  E.  D.  J 
Martin,  R.  A 


New  Castle |     39  38 

Kent 39  55 


75  47 

76  27 


120 
25 


MARYLAND. 


Baer,  Miss  H.  M 

Cofrau,  L.  R 

Goodman,  Wm.  R 

Hanshew,  Henry  E 

Lowndes,  Benj.  0 

Mayer,  Prof.  Alfred 

Pearce,  James  A., jr... 
Stagg,  T.  G 


Shellman  Hills 

Oakland  . 

Annapolis 

Frederick 

Pladcnhburg  -  - 
Baltimore  .-.., 
Chestertown  ... 
Ridge 


Carroll 

Alleghany 

Anne  Arundel 

Frederick 

Prince  George 
Baltimore  ..., 

Kent 

St.  Mary's.... 


39  23 
39  40 

38  68 

39  24  i 

38  57  I 

39  18 
39  14 
38  05 


76  57 
79  GO 

76  29 

77  18 
76  58 
76  37  I 
76  02 
76  IS 


DISTRICT  OF  COLUMBIA. 


Smithsonian  Institu- 
tion. 


Washington 


Washington 


38  53 


77  01 
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observer. 


I.  R.  F 

nnel 

George  C. 

D.  H 

,H.  H 

nes 

Benjamin  . . 

h  W 

Jed 

Cnoch  D,.. 

ames  E 

Miss  Ellen  . 
-hnW..-. 
r.,M.  D.... 
lomas,  M.  D 

bnR 

ian  C 

avid  L 

meg 

reorge  W 

Prof.  N   B  -. 

Larson 

Thomas  J  . , 


Station. 


County. 


Crich ton's  Store. 

Ashland 

Rougemont . 

Crack  Whip 

Montrose ., 

Mustapha  ...... 

Alexandria  .... 

WirtC.  H 

Mossy  Creek 

Sisterville 

Charleston 

Berry  ville 

Winchester   

Capon  Bridge.. 

Lewisburg ... 

Smithfield 

Rnthven  

Kanawha 

Meadow  Dale  .. 

Rose  Hill 

Portsmouth 

Salem 

Longwood 


Branswick 

Putnam  . 

Albemarle  .  .. 

Hardy 

Westmoreland 

Wood 

Alexandria  ... 

Wirt 

Augusta  . 

Tyler 

Jefferson  ..... 

Clark 

Frederick  .... 
Hampshire  ... 
Greenbrier  ... 
Isle  of  Wight. 
Prince  George, 

Kanawha 

Highland 

Essex 

Norfolk  .  .... 

Roanoke .. 

Rockbridge  .  - . 


N.  lat. 


36  40 
38  38 

38  05 

39  30 

38  07 

39  20 

38  48 

39  05 

38  20 

39  34 

38  20 

39  09 
39  15 
39  16 
38  00 

36  50 

37  21 

38  53 
38  23 

38  00 

36  50 

39  20 

37  30 


W.  long. 


77  46 
81  57 

78  21 

78  31 

76  54 
81  41 

77  01 
81  26 

79  05 

80  56 

81  21 

78  00 
78  10 

78  29 

80  00 

76  41 

77  33 

81  25 

79  35 
76  57 
76  19 

80  01 
79  31 


Height. 


Fed. 

500 

450 

1,750 

200 

56 


540 
575 


2,000 
100 


250 

34 

1,100 

800 


NORTH  CAROLINA. 


Dr.  W.  M... 
,  Rev.  A-.-. 
,  W.  W.... 
».  F.,  M.  D. 

)aniel 

«v.  Jas. ,  D.  D 


Warren  ton 

Murfreesboro' 

Asheville 

Gaston 

Goldsboro' 

Chapel  Hill 


Warren 

Hertford 

Buncombe 

Northampton 

Wayne 

Orange 


36  30 

78  15 

36  30 

77  06 

35  37 

82  29 

36  32 

77  45 

35  20 

77  51 

35  54 

79  17 

2,250 


SOUTH  CAROLINA. 


ohnH 

Aiken 

Barnwell 

33  32 

81  34 

565 

ohnL.,M.D. 

Charleston 

Charleston ... 

32  46 

80  00 

N.,M.  D.j 

Edisto  Island... 

Colleton 

32  34 

80  18 

23 

Mount  Pleasant  . 

Laurens 

32  47 

79  55 

lev.  Alex'r.. 

Waccaman 

All  Saints 

33  40 

79  17 

20 

Joseph,  M.  D 

Charleston 

Charleston 

32  46 

80  00 

30 

A.,  M.  D... 

Camden 

Kershaw  ....... 

34  17 

80  33 

275 

GEORGIA. 


Jas  ,  M.  D 
[rs.J.  T...- 
•of.  John  D- 
.T 


The  Rock  .,— . 

Zebulon 

Athens. 

Whitemarsh  Is'd. 


Upaaii  ... 

Pjke 

Clarke... 
Savannah 


32  52 

84  23 

33  07 

84  26 

33  58 

83  80 

32  04 

81  05 

833 

850 
18 


60 
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GEOKGIA— Continued. 


Name  of  observer. 


Glover,  Eli  8 

Haines,  William- • 

Pendleton,  KM.,  M.D. 

Posey,  John  F 

Reid,  James  M .... 

Simpson,  F.  T 


Station. 


Hillsboro' 

Angusta.  ...... 

Sparta 

Savannah  . 

Philomath 

Factory  Mills  ... 


County. 


Jasper 

Richmond 
Hancock  .. 
Chatham  . . 
Oglethorpe 
Wilkes.... 


N.  lat. 

W.  long. 

O   ' 

O   ' 

33  13 

83  45 

33  20 

81  54 

33  17 

83  09 

32  05 

81  07 

33  45 

83  15 

S3  40 

84  46 

Heigfat 


Ftd. 

1,470 
550 
42 


FLORIDA. 


Bailey,  James  B 

Baldwin,  A.  G.,  M.  D. 

Batchelder,  F.  L 

Dennis,  Wm.  C 

Fry,  Joseph ) 

Hester,    lieut.    J.  > 
W^,  U.  S.  N...  ) 

Ives,  Edward  R 

Mauran,  P.  B.,  M.  D.. 

Bteele,  Judge  Aug 

Whitner,  Benj.  F 


Gainesville 

Jacksonville 

Hibernia 

Salt  Ponds 

Pensacola 

Alligator 

St.  Augustine.. 

Cedar  Keys 

Belair 


Alachua.. 
Duval.. -- 
Duval  -  -. 
Key  West 

Escambia. 

Columbia. 
St.  John'fi 
Levy  .--., 
Leon 


29  35 

82  26 

30  30 

82  00 

30  15 

81  30 

24  33 

81  48 

30  20 

87  16 

30  12 

82  37 

29  48 

81  35 

29  07 

83  02 

30  24 

84  20 

184 
13 
15 


12 

174 

8 
12 


ALABAMA. 


Alison,  H.  L,  M.  D... 

Barker,  Thomas  M 

Darby,  Prof.  John  ---- 

Tutwiler,  Henry 

Waller,  Robert  B 


Carlowville 

Ashville  . 

Auburn , 

Greene  Springs 
Greensboro' 


Dallas  . 
St.  Clair 
Macon  . . 
Greene.. 
Greene- 


32  10 

87  15 

33  52 

86  20 

32  37 

85  34 

32  50 

87  46 

32  40 

87  34 

300 
821 
850 


MISSISSIPPI 


Elliott,  Prof.  J.  Boyd- 
Lull,  James  8 


Port  Gibson. 
Columbus  .. 


Claiborne. 
Lowndes  . 


31  50 
33  30 


91  01 

88  29 


100      \ 
111      1 


LOUISIANA. 


Barton,  Dr.  E.  H 

Kilpatrick,  A.R.,M.D. 
Merrill,  Edward,  M.  D. 
Taylor,  Lewes  B.  . ., .  . . 


New  Orleans... 

Trinity 

Trinity 

New  Orleans 


Orleans 

Chatahoula 
Chatahoula 
Orleans  ... 


29  57 

90  00 

31  30 

91  46 

31  37 

91  47 

29  67 

90  00 

108     J 
68      ' 
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►f  observer. 

Station. 

County. 

N.  lat. 

W.  long 

Height. 

1,  John  G.  -j 

Goliad 

Goliad 

Karnes.  ..-•-..- 

O       ' 

28  30 

29  00 
29  42 

29  41 

30  30 
30  20 
SO  26 

o      / 
97  15 

97  56 

98  15 

98  15 

96  31 

97  46 
96  15 

Ftd. 
50 

Helena  ......... 

600 

New  Wied 

New  Braumfels.. 

Union  Hill 

Austin .- 

Comal  ......... 

Comal  ......... 

k,  Otto...  \ 
Wm.  H.-.. 
S.K.,M.D.  ) 
strand,  J.,  f 
.H 

Washington 

Travis  ...... 

540 
650 

Washington 

Washington 

TENNESSEE. 


es  B Walnut  Grove... 

»rof.  Wm.  M.|  Glenwood 

J.,M.  D Memphis 

►r.  Dan'l  F..  Memphis 


Greene 

Montgomery. 

Shelby 

Shelby 


36  00 

82  53 

36  28 

87  18 

35  08 

90  00 

35  08 

90  00 

1,350 
481 
262 
262 


KENTUCKY. 


Danville 

Paris 

Boyle 

37  40 

38  16 
38  20 
38  07 

84  30 
84  07 

84  20 

85  34 

950 

.   M.  D    

Bourbon 

Bourbon 

Jefferson 

810 

jv.  Geo.  8... 
rs.  Lawrence. 

Millersburg 

Springdale 

804 
570 

OHIO. 

F 

>f  Geo.  N... 

r 

Newton 

2V.  L.S 

.F 

Icnry  ...... 

r.  S 

Prof.  R.  S.. 
im,  Miss  A.. 

BwisM 

OSes 

I,  Ebenezer.- 
eorge  W---. 

ames  D 

k,  F.  &  D.  K. 
.G.F.,M.D. 

Qcis  W 

stavus  A 

ohn,  M.D..- 
C 

M 


Welchfield 

Oberlin 

Ripley 

Mount  Union  . . 

Madison 

New  Lisbon  •— 

Collingwood 

German  town 

College  Ban  — . 

Union  ville 

Lancaster . 

Jackson  . .. 

Cheviot 

Cincinnati 

Jefferson . 

Perrysburg 

Zanesville 

Cincinnati  .  ... 
Cleveland  ..-.- 

Savannah  

Hillsborough .  . 
Hiram  .... 


Geauga  

Loraine 

Brown  ..-.. 

Stark 

Lake 

Columbiana 

Lucas  . 

Montgomery 
Hamilton  .. 

Lake . 

Fairfield-  .. 
Jackson  .  .. 
Hamilton  .. 
Hamilton  .. 
Ashtabula.  . 
Wood...... 

Muskingum 
Hamilton... 
Cuyahoga  .. 

Ashland 

Highland. 
Portage 


41  23 

81  12 

41  20 

82  15 

38  47 

83  31 

41  20 

81  01 

41  49 

81  10 

40  45 

80  46 

41  49 

83  34 

39  39 

84  11 

39  19 

84  25 

41  52 

81  00 

39  40 

82  40 

39  10 

82  32 

39  07 

84  34 

39  06 

84  27 

42  00 

81  00 

41  39 

83  40 

39  58 

82  01 

39  06 

84  34 

41  30 

81  40 

41  12 

82  31 

41  20 

81  15 

1,116 
800 


800 
650 

666 

150 

706 
665 

675 


METEOROLOGICAL   OBSERVERS. 

OHIO— Continued. 


Name  of  observer. 


Station. 


County. 


N.  lat. 


W.  long  I  Hdght. 


-H 


Mathews,  Joseph  McD. 

McCarty,  H.  D 

Peck,  W.  R.,  M.D..-J 

Poe,  James  H ... 

Roger,  A.  P | 

Sanford,  Prof.  8.  N | 

Sanford,  Smith | 

Schenck,  W.  L,  M.D. 

Shaw,  Joseph | 

Shaw,  Joseph  ..... \ 

Shields,  Robert )l 

Smith,  John  C f  I 

Treat,  Samuel  W 

Ward,  L.  F 

WUliams,  Prof.  M.  G.  ' 


Hillsborough .  .  . 
West  Bedford. -- 
Bowling  Green  . 

Portsmouth 

Gallipolis  .. 

Granville...... 

Edinburg 

Franklin 

Bellefontaine  .  .. 
Sidney- 

Bellecentre  . . . 

Windham 

Medina 

Urbana .. 


o     ' 

Highland 39  13 

Coshocton 40  18 

Wood I  41  27 

Scioto 38  60 

Gallia j  39  00 

Licking I  40  03 

Portage ,  41  20 

Warren j  39  30 

Logan i  40  21 

Shelby 40  21 

40  28 

41  10 
41  07 
40  06 


Logan  

Portage  .... 

Medina 

Champaign . 


83  30 

82  01 

83  45 
82  49 
82  01 

82  34 
81  00 

84  10 

83  40 

84  11 

83  45 

81  05 
81  47 
83  43 


! 


Fei, 
1,000 

876 
700 

m 

520 
995 
520 

1,031 

1,170 

1,206 
1,015 


MICHIGAN. 


Allen,  James  ^^ 

Audrews,  SethL.,  M.D. 
Campbell,  Wm.M.,M.D. 

Crosby,  J.  B 

Currier,  Alfred  0 

Streng,  L.  H 

Walker,  Mrs. OctaviaC. 

Whelpley,  Miss  H 

White,  Peter 

Whittlesey,  Chas.  S... 

WincheH,  Prof.  A 

Woodruff,  Lum 


Port  Huron 

Romeo .  .... 

Battle  Creek 

New  Buffalo 

Grand  Rapids 

Grand  Rapids.  .. 

Cooper 

Monroe 

Marquette 

Copper  Falls 

Ann  Arbor 

Ann  Arbor 


St.  Clair... 
Macomb.... 

Calhoun 

Berrien 

Kent 

Kent 

Kalamazoo. 

Monroe 

Marquette  . 
Houghton-. 
Washtenaw. 
Washtenaw. 


42  63 

82  24 

42  44 

83  00 

42  20 

85  10 

41  45 

86  46 

43  00 

86  00 

43  00 

'  86  00 

42  40 

-85  31 

41  56 

83  22 

46  32 

87  41 

47  25 

88  16 

42  16 

83  44 

42  16 

83  30 

606 
730 
750 
600 
753 
$51 

590 
630 
1,230 
891 
850 


J 


INDIANA. 


Barnes,  C 

Chappellsmith,  John. 

Crisp,  John  F 

Lasselle,  Charles  B 

Moore,  Joseph.  ..... 

Smith,  H.imilton  .... 

Woodard,  C.  S 


New  Albany 

New  Harmony  . . 

Evansville 

Logansport- 

Richmond  ...... 

Cannelton 

Michigan  City 


Floyd... 

Posey -. 

Vanderburgh 

Cass . 

Wayne....  . 

Perry 

La  Porte 


38  17 

85  45 

38  08 

87  50 

38  08 

87  29 

40  45 

86  16 

39  47 

84  47 

37  58 

86  40 

41  41 

86  53 

ILLINOIS. 


320 
390 

m 


Babcock,  Andrew  J. . . 

Babcock,  £....... 

Baker,  Frank.. 

Bowman,  Dr.  E.  H 

Brendel,  Fred'k,  M.D. 
Hdredge,  William  V.. 


Kane . 

McHenry.  . 


Aurora.....  . 

Riley 

South  Pass ]  Union. 

Edgington Rock  Island. 

Peoria Peoria 

Brighton.  ......j  Macoupin... 


41  40 

88  15 

42  08 

88  33 

37  2« 

89  14 

41  25 

90  46 

40  36 

89  30 

39  00 

90  13 

600 

0 
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>  of  observer. 

Station. 

Coimty. 

N.  lat. 

W.  long 

Height. 

John 

Manchester 

Athens.....  .... 

Scott 

0        ' 

39  33 
39  52 
41  20 
41  63 

39  00 

41  14 

40  12 

41  62 
40  36 

42  14 

42  18 
40  09 
38  30 
40  23 
40  20 

1 

O       ' 

90  34 
89  56 

88  47 

87  41 

89  36 
89  21 
89  45 

88  20 

89  45 
88  38 
88  06 
88  17 
88  00 

90  17 

91  31 

FeH. 
683 

yel 

Menard 

La  Salle 

Cook 

J.  0.,M.  D... 

Ottawa 

600 

G.  D 

Chicago 

Upper  Alton 

Granville 

Augusta 

Batav  ia  ........ . 

600 

Anna . 

Madison 

Putnam 

Hancock 

Kane........... 

J,  J.  L 

5.  B,  M   D.-.. 

rhompson 

J.  H 

200 
636 

Pekin 

Marengo 

Fremont  Centre  . 

West  Urbana 

West  Salem 

Carthage 

Warsaw 

Tazewell 

McHenry 

Lake 

0.  P 

660 

Isaac  H 

736 

John,  M.  D-  .. 
lenry  A 

5,  Samuel  Jacob. 
;er,  Benjamin  .. 

Champaign 

Edwards 

Hancock 

Hancock 

550 

MISSOUKI. 


mus,  A.,  M.  D.    St.  Louis 


St.  Louis. 


38  37       90  16 


461 


IOWA. 


Dexter i 

1,  WillardW..  J 

n,  Carlisle  D 

John  C 

SV'illiamK 

t,  Edward  F 

Asa,  M.  D 

mell,  Townsend. 

ady,  Daniel 

r,  Nathan  H 

I,  T.  S 

.Ids,  W 

e.  Dr.  J   J 

r,J.  M.,  M.D... 
,  Prof,  B.  Wilson 


Franklin 

Rossville 

Bellevue . 

Border  Plains.... 

Maquoketa 

Dubuque.  

Pleasant  Plain 

Fort  Madison 

Clinton 

Muscatine 

Iowa  City 

Sioux  City 

Fairfield 

Mount  Vernon... 


Buchanan . 

Allamakee 
Jackson . . . 
Webster  -  . 
Jackson... 
Dubuque. 
Jefferson.. 

Lee . 

Clinton... 
Muscatine 
Johnson.. 
Woodbury 
Jefferson  . 
Linn .. 


42  46 

87  16 

43  10 

91  21 

42  15 

90  25 

42  36 

94  05 

42  04 

90  41 

42  30 

90  52 

41  07 

91  54 

40  37 

91  28 

41  48 

90  15 

41  26 

91  05 

41  39 

91  33 

42  31 

96  25 

41  01 

91  57 

,     42  00 

1 

91  00 

1,400 

1,258 

686 
940 


WISCONSIN. 


Prof.  S.  A....  ) 
J,  L.  C,  M.  D.  J 

J.  Everett 

ler,  Marine  T.W. 

m.  W.  J 

Edwin • 

y,  Kev.  John  --. 

r,  Spencer  L 

5,  JohnE 


Waukesha 

New  London 

Falls  of  St.  Croix - 

Racine 

Bay  City 

Kenosha 

Prescott.. 

Norway 


Waukesha 

Waupacca 

Polk 

Racine 

La  Pointe 
Kenosha  . 

Pierce  

Racine  ... 


42  60 

88  11 

44  21 

88  45 

46  30 

92  40 

42  49 

87  40 

46  33 

91  00 

42  35 

87  60 

44  66 

92  40 

42  50 

88  10 

833 


658 
600 
800 
763 


64 


METEOBOLOQICAL  OBSEBVERS. 
WISCONSIN— Coutinued. 


Name  of  observer. 


Lapham,  Increase  A. . 

Liips,  Jacob 

Mason,  Prof.  R.  Z.— , 
Pickard,  J.  L.,  M.  D 

Pomeroy,  F.  C 

Porter,  Prof   Wm... 

Schue,  A.,  M.  D 

Sterling,  Prof.  J.  W.. 

Stnithers,  R.  H 

Underwood,  Col.  D... 
Winkler,  C,  M.  D... 
Willard,  J.  F 


Station. 


Milwaukie. 
Manitowoc 
Appleton.. 
Platteville. 
Milwaukie. 

Beloit 

Madison . . . 
Madison . . . 

Lind 

Menasha  .. 
Milwaukie. 
Janesville  . 


County. 


Milwaukie. 
Manitowoc 
Outagamie. 

Grant . 

Milwaukie. 

Rock 

Dane  ..... 
Dane  ..... 
Waupacca  . 
Winnebago 
Milwaukie. 
Ro«k 


N.  lat. 

W.  long. 

Hdgbt. 

o     t 

0      ' 

fat 

43  03 

87  67 

593 

44  07 

87  37 

44  10 

88  35 

800 

42  45 

91  00 

43  04 

87  59 

658 

42  30 

89  04 

75« 

43  05 

89  25 

892 

43  05 

89  25 

892 

44  20 

89  00 

44  13 

88  18 

43  04 

87  67 

593 

42  42 

89  91 

768 

MINNESOTA. 


Garrison,  0.  E  .  ... 
Hillier,  Spencer  L  - 
Odell,  Rev.  Benj.  F 

Riggs,  S.  R. 

Walsh,  Stephen... 
Wright,  E.M 


Princeton 

Wabashaw 

Lake     Winnibi- 
goshish. 

Hazlewood 

Buchanan  ... 

Lapham 


Benton 

Wabashaw. 


Pembina . 


46 

60 

44  30  1 

47 

30 

45 

47 

33 

46 

10 

93  45  I 
92  15 

94  40 

95  30  I 
92  00  ' 

96  00  I 


850 


850 


NEBRASKA. 


Byers,  Wm.  N 

Hamilton,  William. 


Omaha  .. 
Bellevue  . 


Douglas. 
Sarpy 


KANSAS. 


Brown.  G.  W •  Lawrence....... 

Fish,  Edmund |  Council  City 

Goodnow,  Isaac  T I  Manhattan 

Himoe,  S  0.,  M.  D.  ..    Mapleton 

McCarty,  H.  D ;  Leavenworth  City 


Douglas 

Shawnee  .... 
Riley 

Bourbon 

Leavenworth 


38  58 

95  12 

38  42 

95  50 

89  13 

96  45 

38  04 

94  51 

39  20 

94  33 

800 


1,34J 


UTAH. 
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of  observer. 

Station. 

County. 

N.  lat. 

W.  long. 

Height. 

r.o.,  M.  D.... 
W.  C 

San  Frandsco... 

Marysville 

Hacramento 

San  FVandfloo.-- 
Ynba 

o      / 

37  48 
39  12 

38  35 

O        ' 

122  23 
121  42 
121  40 

115 

rho6.  M.,  M.D. 

Sacramento 

49 

GUATEMALA. 

CAJJUDUS,  ANTONIO  <X)LLEGB. 

SOUTH  AMERICA. 


}  of  Observer. 


Station. 


Lat. 


Lon. 


Height. 


al  Surveyors 

C.J 


€k>loma  Tovar,  Ven^uela 

Port  of  Spain,  Trinidad 

Plantation,     Catharina     Sophia, 
Colony  of  Suriiiain,  Dutch  Qui- 


ea.  Dr.  E.. 


Bogota,  New  Granada. 


o  ^ 
10  26 
10  39 


5  48 
4  36 


o      ' 
67  20 
61  34 


56  47 
74  14 


Fed, 

6,500 

16 


8,863 


BERMUDA. 

James  3. «.•••*•. 

Shelbv  Bav ----- ....... 

32  28 

64  32* 

wette.--- 

AZORES. 

8.  W 

Honta.  Faval  Island  ............ 

38  30 

28  42 

80 

68 


66  SEPOSTS  OF  COMMITTEES. 


REPOKT  OF  THE  EXECUTIVE  COMMITTEE. 


The  Executive  Committee  respectfully  submit  to  the  Board  of  Be 
gents  the  following  report  of  the  receipts  and  expenditures  of  th 
Smithsonian  Institution  during  the  year  1857,  with  estimates  for  th 
year  1858 : 

RECEIPTS. 

The  whole  amount  of  Smithson's  bequest  deposited  in 
the  treasury  of  the  United  States  is  $515,169,  from 
which  an  annual  income,  at  6  per  cent.,  is  derived,  of     $30,910  li 

Extra  fund  from  unexpended  income  invested  as 
follows : 
In   $75,000  Indiana  5   per  cent,  bonds, 

yielding .•.. $3,750  00 

In  $53,000   Virginia  6  per  cent,  bonds, 

yielding 3,210  00 

In  $7,000  Tennessee  6  per  cent,  bonds, 

yielding 420  00 

In  $500  Georgia  6  per  cent,  bonds,  yield- 
ing   30  00 

In  $100  Washington  6  per  cent,  bonds, 

yielding 6  00 

7,416  00 

38,326 14 
Balance  in  hands  of  Treasurer  Janu- 
ary 1,  1857 7,164  32 

Total  receipts $45,490  46 


GENERAL  STATEMENT  OF  EXPENDITURES. 

For  building,  furniture,  and  fixtures $4,062  65 

For  items  common  to  the  different  objects 

of  the  Institution 13,035  18 

For  publications,  researches,  and  lectures.        11,051  52 
For  library,  museum,  and  gallery  of  art..         6,999  81 

$35,149  16 

Balance  in  the  hands  of  the  Treasurer  January  1, 

1858,  of  which  $5,000  belongs  to  the  extra  fund.       10,341  30 
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tement  in  detail  of  the  expenditures  during  1857  : 

BUILDING,   FURNITURE,   FIXTURES,   ETC. 

irs,  &c.,  incident  to  building |3,305  12 

iture  and  fixtures  for  uses  in  common.  373  61 

iture  and  fixtures  for  library 163  50 

iture  and  fixtures  for  museum 150  80 

letic  observatory 49  62 

nds 20  00 

$4,062  65 


GENERAL  EXPENSES. 

ings  of  Board  and  Committees |281  00 

ting  and  beating 1,244  33 

ige 524  02 

isportation  and  exchange 2,264  74 

ionery 347  94 

»al  printing 236  50 

aratus 191  66 

Dratory 341  38 

ry  of  the  Secretary 3,499  92 

Chief  clerk 1,200  00 

Book-keeper 200  00 

Janitor 400  97 

Watchmen 534  65 

Laborers 794  00 

Messenger 128  00 

ra  clerk  hire 222  00 

dentals,  general 624  07 


PUBLICATIONS,   RESEARCHES,    AND  LECTURIB. 

thfionian  Contributions $6,230  02 

arts  on  progress  of  knowledge 342  00 

3r  publications 649  90 

urology 2,465  24 

istigations,    computations,    and     re- 
arches 250  00 

of  lecturers 980  00 

dentals  to  lectures 134  36 


LIBRARY,   MUSEUM,    AND   GALLERT   OF  ART. 

of  books |2,019  83 

of  assistants 1,194  12 

isportation  for  library 200  00 

eum— salary 1,999  92 


13,035  18s 


11,051  52^ 
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Explorations 

CollectioQB 

Alcohol,  jars,  and  museum  incidentals. 

Transportation  for  museum 

Assistance  and  labor  in  museum 

Gallery  of  art 


|5Y  52 

49  78 

445  77 

450  00 

600  00 

82  87 

|6,999  81 

Total  expenditure $35,149  16 

The  estimated  income  for  the  year  1857  was  $38,290  14,  exclusive 
of  the  balance  in  the  hands  of  the  Treasurer ;  the  actual  income  ex- 
clusive of  this  balance  was  $38,326  14. 

The  estimated  expenditure  amounted  to  $34,000,  the  actual  ex- 
penditure to  $35,149  16.  The  excess  is  due  to  unexpected  repairs, 
necessary  to  the  building  in  consequence  of  a  very  severe  hail 
storm,  which  broke  several  thousand  panes  of  glass,  and  otherwise 
injured  the  edifice  ;  and  to  the  payment  of  the  last  unsettled  account 
contracted  by  the  architect  for  the  gas  pipes  and  fixtures. 

The  expenditures,  however,  are  less  than  the  income  for  the  year, 

leaving  a  total  balance  now  in  the  hands  of  the  Treasurer  of  $10,341 30. 

Of  this  sum,  $5,000  are  the  remainder  of  the  extra  fund,  ($125,000,) 

intended  to  be  permanently  invested,  and  the  whole  is  at  present  re- 

•  quired  for  carrying  on  the  operations  of  the  Institution,  until  the 

,  receipt  of  the  next  semi-annual  income. 

During  the  past  year,  the  stocks  purchased  by  the  Institution  tern- 
■  porarily  declined  in  commercial  value,  but  they  are  now  selling  at 
;  about  the  same  prices  as  those  at  which  they  were  bought.     Fluctua- 
tions, however,  of  this  character  do  not  affect  the  income  of  the  Insti- 
tution, since  the  amount  of  interest  continues  permanently  the  same. 
The  committee  respectfully  submit  the  following  estimate  of  the 
i  receipts  and  expenditures  for  the  year  1858 : 

Beoeipta. 

]  Balance  in  the  hands  of  the  Treasurer  January  1,  1858, 

(exclusive  of  $5,000  belonging  to  the  extra  fund) $5,341  30 

:  Interest  on  the  original  fund  for  1858 30,910  14 

i  Interest  on  the  extra  fund  invested  in  State  stocks 7,416  00 

$43,667^ 

EapendUures. 

BUILDING,  PURNITURB  AND  FIXTURES,  ETC. 

'Repairs  and  incidentals $1,500  00 

Furniture  and  fixtures  in  common 500  00 

*'  ''       for  library 150  00 

'*  '^       for  museum 150  00 

Magnetic  observatory 50  00 

$2,350  00 
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GSinULAL  EXPENSES. 

bings  of  Board  and  committeeB $300  00 

iting  and  heating 600  00 

age 500  00 

isportation  and  exchange 2,500  00 

ionery 350  00 

eral  printing 350  00 

aratus 250  00 

>ratory 400  00 

lentals,  general 650  00 

ries.— Secretary 3,500  00 

Chief  clerk. 1,400  00 

Book-keeper 200  00 

Janitor 400  00 

Watchman 500  00 

Laborers 800  00 

Extra  clerk  hire 300  00 


$13,000  00 


PUBLICATIONS,  BBSSABCHES  AND  LECTURES. 

^hsonian  Contribntions  to  Knowledge...  $6,500  00 

)rt8 1,500  00 

jr  publications 1,000  00 

jorology 3,000  00 

stigations,  computations,  and  researches  250  00 

ares 1,000  00 


13,250  00 


LIBRABY,  BfUSEUM  AND  OALLERT  OF  ART. 

of  books $3,000  00 

of  assistants  in  library 1,200  00 

isportation  for  library 400  00 

ientalsfor  library 150  00 

3um— salary 2,000  00 

lorations 50  00 

actions 50  00 

lentals,  museum,  jars,  alcohol,  &c 300  00 

isportation,  museum 550  00 

stants  and  labor,  museum 600  00 

ery  of  art 100  00 

8,400  00 

$37,000  00 

is  impossible  to  make  a  very  definite  estimate  of  the  expendi- 
\  on  account  of  the  museum,  during  the  year  1858,  because  the 
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collection  at  the  Patent  Office  is  to  be  transferred  to  the  keeping  of 
the  Institution,  and  the  amount  of  expenditures  under  this  head  will 
depend  upon  the  appropriation  made  by  Congress  for  this  purpose. 

In  coDclusion,  the  committee  report  that  they  have  examined  the 
books,  and  each  account  for  the  past  year,  separately,  and  find  them 
all  correct. 

Respectfully  submitted. 

J.  A.  PEARCE, 
A.  D.  BACHE, 
JOS.  G.  TOTTEN, 

Executive  CommiUu. 
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REPORT  OF  THE  BUILDING  COMMITTEE. 


?he  building  of  the  Smithsonian  Institution  having  been  completed, 
special  object  of  the  Building  Committee  for  which  it  was  originally 
lointed,  might  be  considered  accomplished,  and  therefore  an  (innual 
ort  no  longer  necessary  ;  but  as  a  large  portion  of  the  edifice  re- 
ined unfinished,  and  since  repairs  are  required  which  will  probably 
^ery  expensive,  it  is  thought  proper  that  the  committee  should  be 
tinned. 

Lt  the  last  session  of  Congress  an  appropriation  of  fifteen  thousand 
iars  was  made  for  cases  for  the  accommodation  of  the  collections 
)nging  to  government.  These  are  now  finished  and  form  a  beauti- 
addition  to  the  large  hall,  and  are  apparently  well  adapted  to  the 
pose  for  which  they  are  intended.  With  strict  economy  the  appro- 
ition  of  Congress  has  been  found  sufficient  to  provide  accommoda- 
18  for  the  present  reception  of  the  articles,  though  in  the  course  of 
e  additional  cases  will  be  required. 

'he  west  wing  of  the  building,  devoted  to  the  library,  has  been 
lished  with  alcoves  and  a  gallery  extending  around  three  sides  of 
large  room.  This  arrangement,  which  will  serve  very  much  to 
'ease  the  accommodation  and  security  of  the  books,  produces  a 
jr  pleasing  architectural  eflTect. 

'he  large  cisterns  in  the  grounds  near  the  building,  which  were 
jcted  to  be  arched  over  at  the  last  session  of  the  Board,  have  been 
perly  secured,  and  one  of  them  converted  into  an  ice-house. 
?he  balance  of  a  bill  for  gas  fixtures,  which  had  been  contracted  by 
architect,  and  which  remained  unsettled,  on  account  of  a  disagree- 
Dt  as  to  certain  charges,  has  been  finally  paid,  after  a  reduction  of 
.2  99. 

Che  peculiar  style  of  architecture  of  the  building,  and  the  large 
ount  of  surface  it  exposes  to  the  weather,  renders  constant  repairs 
«8sary.     During  the  past  year  almost  the  whole  time  of  two  work- 
n  has  been  occupied  in  this  service. 
Elespectfully  submitted. 

RICHARD  RUSH, 
WM.  H.  ENGLISH, 
JOSEPH  HENRY, 

Building  Committee, 
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JOURNAL  OF  PROCEEDINGS 


BOARD     OF     REGENTS 


THE  SMITHSONIAN  INSTITUTION. 


MONDAY,  March  16,  1857- 

A  meeting  of  the  Board  of  Regents  was  held  this  daj  at  11  o'clock 
a.  m. 

Present :  Hon.  R.  B.  Taney,  Chancellor,  Hon.  John  C.  Breckin- 
ridge, James  M.  Mason,  8.  A.  Douglas,  Gen.  Jos.  G.  Totten,  Prof. 
A.  D.  Bache,  Wm.  B.  Magruder,  and  the  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

The  Chancellor,  Chief  Justice  Taney,  then  presented  the  following 
communication : 

Washington,  March  16,  1857. 

GENTLEifEN  I  When  the  Board  of  Regents  was  originally  organized 
it  was  deemed  proper  that  the  Vice  President  of  the  United  States  for 
the  time  heing  should  he  elected  as  the  Chancellor.  The  Institution 
exists  under  the  authority  of  Congress,  and  they  have  made  certain 
officers  of  the  government  ex  officio  Regents.  The  Vice  President  is 
the  highest  in  rank  of  the  officers  thus  designated ;  and  it  would  seem 
to  be  peculiarly  proper  that  the  one  who  presides  over  the  delibera- 
tions of  one  branch  of  the  national  legislature  should  also  preside  over 
the  deliberations  of  a  scientific  institution  which  the  nation  has  brought 
into  existence  and  fosters. 

Unfortunate  events  have  for  some  time  past  left  the  government 
without  a  Vice  President  elected  by  the  people.  And  when  that  office 
was  vacant  the  Regents  conferred  on  me  the  office  which  had  always 
before  been  filled  by  the  Vice  President.  And  when  I  accepted  it  I 
regarded  the  appointment  as  a  temporary  one.  The  reason  for  the 
appointment  has  now  happily  ceased,  and  I  desire  to  give  the  Regents 
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an  opportunity  of  restoring  the  original  plan  of  organization,  in  which 
I  fully  concurred  when  it  was  adopted. 

I  therefore  resign  the  office  of  Chancellor  of  the  Institution,  and  at 
the  same  time  return  my  thanks  for  the  honor  which  the  Regents 
bestowed  upon  me  in  electing  me  to  that  office. 

But  my  resignation  will  not  lessen  the  interest  I  feel  in  the  Insti- 
tution. On  the  contrary,  every  year's  experience  has  more  and  more 
convinced  me  of  its  usefalness  and  efficiency  in  promoting  the  ohjects 
of  its  founder,  and  I  shall  always  he  ready  to  offer  my  humble  aid  if 
I  can  be  useful  in  advancing  its  prosperity  and  success. 

I  have  the  honor  to  be,  with  the  highest  respect,  your  obedient 
servant^ 

R.  B.  TANEY, 

To  the  Rbgrnts  op  the  Smithsonian  Institution. 

Mr.  Brectinridge,  Vice  President  of  the  United  States,  moved  that 
the  present  Chancellor,  Chief  Justice  Taney,  be  re-elected  to  that 
office,  expressing  his  unwillingness  to  assume  the  position  which  had 
been  so  long  and  so  ably  filled  by  its  present  occupant. 

The  motion  was  adopted  unanimously,  whereupon  Judge  Taney 
remarked  that  he  was  anxious  to  serve  the  Institution  to  the  best  of 
his  ability,  and  he  could  not  decline  this  expression  of  the  confidence 
of  the  Board  if  they  insisted  on  hia  retaining  the  office  of  Chancellor. 

The  Secretary  announced  that,  by  joint  resolution  of  the  Senate  and 
House  of  Representatives,  Hon.  Richard  Rush,  of  Pennsylvania,  and 
Gen.  Joseph  G.  Totten,  ofthe  city  of  Washington,  had  been  re-elected 
Begents  for  six  years  ;  also  that  the  President  of  the  Senate  had  re- 
appointed Hon.  James  A.  Pearce  and  Hon.  James  M.  Mason,  Regents 
for  the  same  period  of  time. 

The  Secretary  announced  to  the  Board  that,  since  its  last  meeting, 
three  distinguished  men  of  science,  correspondents  of  the  Institution, 
Ixad  deceased,  namely :  Prof.  J.  W.  Bailey,  Dr.  E.  K.  Kane,  and 
Mr.  W.  C.  Redfield. 

On  this  announcement  Prof.  Bache  offered  a  series  of  appropriate 
I'emarks,  referring  to  their  eminent  services  in  the  promotion  of 
^ience. 

Gen.  Totten  offered  the  following  resolutions,  which  were  adopted : 

JSesolvedj  That  the  Regents  of  the  Smithsonian  Institution  have 
heard  with  regret  the  announcement  of  the  death  of  Prof.  Jacob  W. 
Batley,  whose  communications  to  the  Smithsonian  Contributions  have 
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attracted  the  notice  and  won  the  approval  of  naturalists  throughout 
the  world. 

Besolved,  That  the  Begents  offer  to  the  family  of  Prof.  Bailey  their 
condolence  on  the  loss  which  they  have  sustained. 

Mr.  Douglas  offered  the  following  resolutions,  which  were  adopted: 
Besdved,  That  the  Begents  of  the  Smithsonian  Institution,  in 
common  with  the  whole  country,  have  heard  with  deep  regret  of  the 
death  of  one  of  their  esteemed  collaborators,  Dr.  E.  K.  Kake,  to  whom 
was  committed  by  this  Institution  a  set  of  philosophical  instruments 
for  the  purpose  of  research  in  the  polar  regions,  which  he  used,  and 
carefully  returned  at  the  hazard  of  his  life,  with  a  series  of  obser- 
vations of  great  value  to  science. 

Besdved,  That  the  Begents  offer  to  the  family  of  Dr.  Kane  their 
condolence  on  the  loss  which  they  have  sustained. 

Prof.  Bache  offered  the  following  resolution,  which  was  adopted: 

Besolvedy  That  the  Begents  of  the  Smithsonian  Institution  have 
heard  with  regret  of  the  decease  of  their  valued  correspondent,  William 
C.  Bedfield,  of  New  York,  whose  labors  in  meteorology  have  ren- 
dered his  name  familiar  to  men  of  science  in  every  part  of  the  civilized 
world,  and  offer  to  his  family  their  condolence  on  the  loss  which 
they  have  sustained. 

A  communication  from  Dr.  Bobert  Hare  was  read,  relative  to  the 
practical  construction  of  minute  weights  and  measures. 

On  motion  of  Dr.  Magruder,  the  following  resolutions  were  adopted: 

Beaolvedj  That  a  copy  of  the  communication  of  Dr.  Hare  be  trans- 
mitted to  the  Secretary  of  the  Treasury,  with  the  recommendation  of 
the  Board  of  Begents  that  the  instrument  offered  by  Dr.  Hare  be 
received  by  the  government,  and  placed  in  the  Office  of  Weights  and 
Measures. 

Besolvedy  That  the  communication  of  Dr.  Hare  be  inserted  in  the 
appendix  to  the  report  of  the  Begents  to  Congress. 

A  communication  from  J.  A.  Johnson,  esq.,  of  Maryland,  relative 
to  an  ''International  Geographic  and  Scientific  Commission'*  was 
read  and  referred  to  the  Executive  Committee  and  the  Secretary. 

The  Secretary  made  a  communication  to  the  Board,  relative  to  an 
article  which  had  been  published  by  Prof.  S.  F.  B.  Morse,  containing 
charges  against  his  moral  character  and  his  scientific  reputation. 

The  Chancellor  made  a  few  remarks,  confirming  Prof.  Henry's 
statement  as  to  the  advice  he  had  given  him  respecting  this  attack. 

On  motion  of  Mr.  Mason,  the  following  resolution  was  adopted: 

Besolved,  That  the  communication  of  the  Secretary  and  accompanj- 
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ing  documents  be  referred  to  a  committee,  to  examine  and  report  upon 
it  at  the  next  session  of  the  Board  of  Regents. 

Whereupon  the  Chancellor  appointed  Messrs.  Mason,  Pearce,  Felton, 
and  Douglas  as  the  committee. 

The  Board  then  adjourned  sine  die. 


Washington,  January  20,  1858. 

In  accordance  with  a  resolution  of  the  Board  of  Regents  of  the 
Smithsonian  Institution,  fixing  the  time  of  the  beginning  of  their 
annual  meeting  on  the  third  Wednesday  of  January  of  each  year,  the 
Board  met  thia  day  in  the  Regents'  room. 

No  quorum  being  present,  the  Board  adjourned  to  meet  on  Thurs- 
day, January  28,  1858. 

THURSDAY,  January  28,  1858. 

A  meeting  of  the  Board  of  Regents  was  held  this  day  at  10  a.  m., 
in  the  Smithsonian  Institation. 

Present :  Hon.  John  0.  Breckinridge,  Vice  President  of  the  United 
States,  Hon.  J.  M.  Mason,  Hon.  S.  A.  Douglas,  Hon.  George  E. 
Badger,  Prof.  A.  D.  Bache,  Prof.  C.  C.  Felton,  Mr.  Seaton,  Treasurer, 
and  the  Secretary. 

In  the  absence  of  the  Chancellor  the  Vice  President  was  called  to 
the  chair. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

The  Secretary  stated  that,  since  the  last  meeting  of  the  Board,  the 
Speaker  of  the  House  of  Representatives  had  appointed  Hon.  William 
H.  English,  of  Indiana,  Hon.  Benjamin  Stanton,  of  Ohio,  and  Hon. 
L.  J.  Gartrell,  of  Georgia,  as  Regents  for  the  term  of  their  service  as 
members  of  the  House. 

The  Treasurer  presented  a  statement  of  the  receipts  and  expendi- 
tures during  the  year  1857,  and  also  a  general  statement  of  the  funds; 
which  were  referred  to  the  Executive  Committee. 

The  following  communication  was  presented : 

Washington,  January  23,  1858. 
Gentlemen  :  The  undersigned  offers  for  sale,  and  respectfully  sug- 
gests to  your  honorable  Board  the  propriety  of  purchasing,  the  gallery 

of  Indian  portraits  now,  and  for  some  years  past,  in  the  Smithsonian 
Institution. 
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He  proposes  to  sell  the  whole  collection  described  in  the  catalogue 
published  by  the  Tnstitution,  one  hundred  and  fifty-two  in  number  > 
for  the  sum  of  twelve  thousand  dollars — one-third  of  the  same  cash 
and  the  remainder  at  two  equal  annual  instalments  ;  or,  if  it  should 
be  preferred,  one-fourth  down  and  the  residue  in  three  equal  annual 
instalments. 

The  undersigned  commenced  his  labors  in  this  work  in  1842,  and 
devoted  the  best  years  of  his  life  in  travelling  through  the  region  of 
our  country  peopled  principally  by  the  red  man — through  the  wilds 
of  Oregon  and  what  is  now  Washington  Territory.  All  of  the  por- 
traits are  accurate  likenesses  of  prominent  chiefs  and  braves,  and 
readily  recognized  by  men  who  have  had  intercourse  with  the  various 
tribes  of  Indians. 

Since  1852  he  has  cherished  the  hope  (but  has  not  been  able  to 
realize  it)  that  Congress  would  authorize  the  purchase  of  this  collec- 
tion. He  has,  up  to  this  time,  made  sacrifices — such  as  one  believing 
in  the  merit  of  his  own  work,  and  whose  zeal  in  persevering  through 
arduous  and  unremitting  toil  to  accomplish  it,  alone  would  make— to 
keep  this  collection  together.  He  will  not  affect  the  modesty  of 
refraining  from  expressing  his  belief  that  no  other  gallery  (aside  from 
what  artistic  merit  the  public  may  award  it)  possesses  the  interest, 
in  a  national  point  of  view,  that  this  does.  Some  of  the  chiefs  repre- 
sented are  no  longer  living ;  and,  to  the  little  we  know  of  their  history 
it  will  be  some  satisfaction  to  add  the  perpetuation  of  their  features. 
These  were  taken  from  life  and  in  the  character  they  themselves  pre- 
ferred to  be  handed  down  to  the  gaze  of  future  generations. 

The  price  at  which  he  offers  this  collection  will  not  more  than  cover 
the  outlay  in  cost  of  material,  transportation,  insurance,  travelling 
expenses,  &c.,  and  will  not  afford  him  any  compensation  for  his  time 
and  labor.  Taking,  as  he  humbly  conceives,  the  intrinsic  value  of 
these  Indian  portraits  into  consideration,  he  will  receive  no  pecuniary 
profit  by  their  disposal  on  the  terms  named. 

His  ardent  desire  that  they  should  be  preserved,  as  a  national  work, 
in  some  place  at  the  capital  of  our  country  ;  his  failure  heretofore  to 
induce  Congress  to  agree  to  their  purchase,  and  the  more  pressing 
reasons  of  liabilities  now  maturing,  impel  him  to  make  this  proposi- 
tion. Your  honorable  Board  are  again  requested  to  consider  it  and 
communicate  your  answer  at  as  early  a  day  as  is  convenient.  If  the 
purchase  of  the  portraits  is  not  authorized  by  you,  he  will  be  com- 
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pelled  to  expose  them  at  public  auction  in  time  to  have  the  proceeds 
available  by  the  1st  of  May  next. 

The  undersigned  will  take  this  occasion  to  tender  his  acknowledg- 
ments to  the  Board  and  Professor  Henry  for  the  use  of  the  hall  in  the 
Institution  where  the  gallery  now  is,  and  for  other  courtesies,  which 
he  will  always  appreciate. 

I  am,  very  respectfully,  your  obedient  seirvant, 

J.  M.  STANLEY. 

The  Hon.  Board  op  Regents  of  the  Smithsonicm  Institution. 

On  motion,  this  communication  was  referred  to  a  special  committee, 
and  Messrs.  Felton,  Douglas,  and  Badger  were  appointed. 

The  Secretary  laid  before  the  Board  a  present  from  Miss  Oontaxaki, 
of  Greece,  consisting  of  a  volume  of  drawings,  &c.,  illustrating  the 
celebrated  works  of  art  in  her  own  land,  together  with  the  following 
letters : 

Washington,  November  23,  1857. 

Sir  :  During  my  last  trip  to  the  east  I  was  charged  by  Miss  Eliza- 
beth B.  Contaxaki,  a  native  of  the  isle  of  Crete,  with  an  "  ornamental 
album,"  which  she  desired  me  to  present,  through  you,  to  the  Smith- 
sonian Institution.  In  forming  the  work,  this  lady  designed  it  as  a 
contribution  to  the  Universal  Exhibition  at  Paris,  in  1855,  worthy  of 
the  classic  renown  of  the  ancient  city  of  Athens.  So  ardent  is  her 
admiration  of  the  United  States  and  its  institutions  that  she  wishes 
it  to  be  permanently  placed  in  this  country,  and  having  a  high  appre- 
ciation of  you  as  an  American  statesman,  and  your  reputation  as  a 
classical  scholar,  she  desired  that  I  would  request  you  to  offer  it  in 
her  name  to  the  Smithsonian  Institution. 

The  **  Classical  Bouquet/'  as  it  is  entitled,  consists  of  illustrations 
of  the  principal  monuments  and  places  in  the  kingdom  of  Grreece,  to 
which  are  added  a  few  from  her  native  isle  of  Crete,  not  yet  emanci- 
pated from  the  Moslem  yoke.  These  illustrations  are  explained  by 
quotations  from  the  ancient  Greek  authors  in  the  original  language, 
beautifully  illuminated  ;  whilst  many  of  the  pages  are  adorned  with 
flowers  culled  from  the  spots  which  the  drawings  represent. 

Miss  Contaxaki  is  the  sole  originator  and  authoress  of  it,  assisted 
in  its  execution  by  native  artists  of  Greece.  The  beauty  of  the  finish^ 
and  the  faithfulness  and  accuracy  of  the  quotations  from  Hesiod, 
Homer,  Xenophon,  Plato,  and  others,  show  that  the  present  sons  and 
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daughters  of  the  renowned  ancient  city  of  Minerva  are  not  insensible 
of  the  glory  that  was  once  attached  to  her  name,  nor  incapable  of 
appreciating  those  monuments  of  art,  science,  and  literature  which 
still  survive. 

Feeling  assured  that^  as  an  eminent  classical  scholar,  you  will  folly 
appreciate  the  worth  of  the  Classical  Bouquet,  I  beg  to  present  it, 
through  you,  to  the  Smithsonian  Institution,  in  her  name. 

With  sentiments  of  the  highest  respect,  I  remain  your  obedient 

servant, 

CHAS.  S.  SPENCE. 
Hon.  Lewis  Cass, 

Secretary  of  StcUe. 

Washington  Ctty,  November  25,  1857. 
Sir:  I  send  you  herewith  a  splendid  album,  together  with  a  letter 
from  Mr.  Spence,  explanatory  of  the  circumstances  of  its  execution 
and  transmission  to  this  country.  I  perform  the  duty  of  presenting  it 
to  the  Smithsonian  Institution  with  great  pleasure,  for  it  is  a  finished 
specimen  of  taste  and  art,  worthy  of  a  prominent  place  in  your  inter- 
esting collection.  Mr.  Spence  has  so  well  described  it  that  any 
further  reference  to  it  on  my  part  is  unnecessary. 
I  am,  dear  sir,  respectfully  yours, 

LEWIS  CASS. 
Prof.  Henry, 

Smithsonian  Inatitutionj  Washington  City. 

On  motion,  the  work  was  referred  to  Professor  Felton,  to  report  a 
resolution  expressive  of  the  high  appreciation  of  the  gift  on  the  part 
of  the  Board,  and  a  letter  of  acknowledgment  to  M  iss  Contaxaki. 

A  letter  was  read  from  Sir  George  Simpson,  expressing  the  de«ire 
and  intention  of  the  agents  of  the  Hudson's  Bay  Company  to  co- 
operate with  the  Smithsonian  Institution  in  procuring  specimens  of 
natural  history,  and  in  the  prosecution  of  scientific  researches. 

The  Board  then  adjourned  to  meet  on  Saturday,  30th  instant,  at  11 
o'clock,  a.  m. 

SATURDAY,  January  30,  1858. 

The  Board  of  Eegents  met  this  day  in  khe  hall  of  the  Institution 
at  11  o'clock  a.  m. 

Present ;  Hon.  J.  C.  Breckinridge,  Vice  President  of  the  United 
States,  Hon.  J.  A.  Pearce,  Hon.  J.  M.  Mason,  Hon.  S.  A.  Douglas, 
Hon.  W.  H.  English,  Professor  A.  D.  Bache,  Professor  C.  C.  Felton, 
Mr.  Seaton,  Treasurer,  and  the  Secretary. 
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The  Vice  President  took  the  chair. 

The  minutes  were  then  read  and  approved. 

The  minutes  of  the  last  meeting  of  the  ^'Estahlishment"  were  read 
for  information,  according  to  the  by-laws  of  that  body. 

The  Secretary  stated  to  the  Board  the  action  of  Congress  at  ifcs  last 
session  relative  to  the  construction  of  cases  in  the  Smithsonian 
building  for  the  government  collections,  and  also  the  decision  of  the 
Attorney  Greneral  respecting  the  law. 

The  Secretary  then  presented  the  annual  report  of  the  operations, 
expenditures,  and  condition  of  the  Institution  during  the  year  185  T  ; 
which  was  read. 

The  Board  then  visited  the  rooms  of  the  building,  the  collections, 
&C.J  and  adjourned. 

Washington,  AprU  10,  1858. 

The  Board  of  Regents  met  this  day  at  11  o'clock  a.  m. 

Present:  Hon.  J.  M.  Mason,  Hon.  S.  A.  Douglas,  Hon.  George  E. 
Badger,  Hon.  Benj.  Stanton,  Hon.  L.  J.  Gartrell. 

Mr.  Mason  was  called  to  the  chair. 

The  minutes  were  read  and  approved. 

The  report  of  the  Building  Committee  for  the  year  1857  was  read 
and  accepted. 

The  report  of  the  Executive  Committee  was  presented,  together 
"with  the  estimates  for  the  year  1858. 

Communications  relative  to  the  care  of  the  government  collections, 
tlie  Wynn  estate,  the  publications,  investigations,  and  other  opera- 
tions of  the  Institution,  were  read. 

On  motion  of  Mr.  Badger,  the  Secretary  was  directed  to  have  the 
windows  and  other  parts  of  the  east  wing  of  the  building  put  in  good 
order. 

The  following  report  from  Professor  Felton  was  presented  : 

REPORT  ON  THE  PRESENT  OP  MISS  CONTAXAKI. 

The  Secretary  laid  before  the  Board  a  volume  received  from  Greece, 
^nd  sent  as  a  gift  to  the  Smithsonian  Institution,  together  with  the 
letter  of  the  Hon.  Mr.  Spence,  late  United  States  minister  to  Con- 
stantinople, to  the  Secretary  of  State,  and  the  letter  of  the  Hon.  Lewis 
Cass,  the  Secretary  of  State,  to  Professor  Henry,  the  Secretary  of  the 
Institution.  The  volume  and  the  correspondence  were  referred  to 
J^rofessor  Felton. 

The  volume  was  transmitted  from  Athens,  Greece,  through  Mr. 


80  PROCEEDINGS  OF  THE  REGENTS. 

Spence.  It  was  designed  and  executed  by  a  Greek  lady  of  rare  liter- 
ary accomplishments,  Miss  Elizabeth  B.  Contaxaki,  assisted  by  six 
Greek  gentlemen,  resident  in  Athens.  It  contains  sketches  of  the 
principal  ruins  in  that  city,  and  views  of  the  most  famous  historical 
places  there  and  in  other  parts  of  Greece,  correctly  drawn  and  deli- 
cately colored,  together  with  the  passage,  from  the  classic  authors, 
in  which  the  objects  and  places  are  described  or  referred  to,  translft- 
tions  of  the  passages,  and  extracts  from  English  and  French  writers 
on  the  same  subjects.  The  book  is  adorned  with  exquisitely  drawn 
vignettes,  and  emblematic  devices,  and  with  specimens  of  the  wild 
flowers  which  grow  in  the  places  described,  carefully  preserved, 
pressed,  and  attached  to  the  leaves.  The  volume  is  bound  in  blue 
velvet,  and  tastefully  decorated  with  silver.  It  is  put  in  an  elegantly 
and  richly  carved  case,  made  of  olive  wood,  from  the  olive  groves  near 
Athens,  where  stood,  in  ancient  times,  the  academic  groves  of  Plato's 
school.  The  body  of  the  case  is  made  of  the  trunk  of  the  tree,  and 
the  ornamental  portions,  of  the  root,  which  is  of  darker  and  richer 
color.  This  beautiful  gift,  therefore,  combines  a  great  variety  of 
objects,  possessing,  from  their  associations  with  the  loftiest  achieve- 
ments of  Hellenic  genius,  a  deep  and  singular  interest,  and  forming 
a  most  appropriate  memorial  of  the  country  from  which  European 
art,  education,  philosophy,  and  letters  took  their  rise. 

Miss  Contaxaki,  the  tasteful  designer  of  this  memorial^  is  a  native 
of  the  island  of  Crete.  At  the  time  of  the  outbreak  of  the  Greek 
revolution,  her  father  was  a  landed  proprietor  there,  and,  in  common 
with  the  great  body  of  the  Hellenic  race,  lost  most  of  his  property  by 
the  rapacity  and  tyranny  of  the  Turks.  His  family  was  dispersed, 
and  his  daughter  Elizabeth  became  an  inmate  in  the  fitmily  of  the 
Bev.  Dr.  John  H.  Hill,  the  American  missionary,  who  established 
himself  in  Athens,  at  the  close  of  the  war,  for  the  benevolent  and 
enlightened  purpose  of  aiding  the  Greeks  to  reconstruct  the  shattered 
edifice  of  civilization,  by  establishing  the  school,  which  still  continues 
to  dispense  the  blessings  of  education  among  the  children  of  its  first 
pupils  in  that  illustrious  capitckl.  Residing  with  Dr.  Hill  for  many 
years,  and  educated  chiefly  under  his  superintendence  and  care,  Elisa- 
beth became  known  to  many  American  travellers  in  the  East,  by 
whom  she  has  often  been  mentioned  with  a  cordial  appreciation  of  her 
accomplishments  and  merits.  Their  personal  relations  have  natnially 
inspired  her  with  a  warm  interest  in  the  United  States,  heightened 
by  the  sympathies  of  the  citizens  of  America  in  the  regeneration  of 
her  country,  and  the  substantial  aid  furnished  by  them  to  Greece  in 
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the  hour  of  her  utmost  need.  Kecently  Miss  Contaxaki,  after  a  visit 
to  Constantinople,  where  she  was  received  with  distinction,  has  re- 
turned to  her  native  island,  which  is  under  the  government  of  the 
Pacha  of  Egypt,  and,  by  her  learning  and  ability,  has  succeeded  in 
recovering,  through  the  Moslem  tribunal,  a  portion  of  her  paternal 
estate. 

The  volume  now  presented  to  the  Smithsonian  Institution  was  sent 
to  the  great  Paris  Exhibition  of  1855,  where  it  excited  much  admira- 
tion, and  gained  a  diploma  for  its  accomplished  author.  She  has 
now  transmitted  it  for  permanent  deposit  among  the  treasures  of  the 
Smithsonian  Institution  in  the  United  States. 

The  Regents  of  the  Institution  accept  the  gift  with  great  pleasure, 
not  only  on  account  of  its  rare  beauty,  its  intrinsic  value,  and  the 
many  interesting  associations  it  suggests  with  that  famous  city, 
called  by  Milton  ''the  eye  of  Greece,  mother  of  art  and  arms,"  but 
also  as  an  expressive  symbol  of  the  hearty  good  will  for  the  American 
republic,  cherished  by  the  enlightened  spirit  of  a  nation  which  has  so 
honorably  vindicated  its  right  to  the  glories  of  an  illustrious  descent 
by  re-establishing  the  institutions  of  freedom  and  learning  on  the  soil 
where,  in  ancient  times,  they  earliest  flourished,  and  with  unex- 
ampled sjjlendor. 

The  committee  recommends  the  adoption  of  the  following  resolu- 
tions by  the  Board : 

Besolvedy  That  the  regents  of  the  Smithsonian  Institution  ac- 
cept, with  gratitude,  the  splendid  memorial  volume  presented  by  Miss 
Elizabeth  B.  Contaxaki,  and  that  they  recognize,  in  the  beauty,  taste, 
and  art  displayed  in  its  general  execution  and  style  of  its  embellish- 
ment, a  pleasing  indication  that  the  genius  which  placed  the  ancient 
Greeks  at  the  head  of  the  civilization  of  the  world  still  survives  in 
their  descendants. 

Besolvedy  That  a  copy  of  the  above  report,  and  of  these  resolutions,  be 
transmitted,  with  a  letter  of  acknowledgment  from  the  Smithsonian 
Institution,  to  Miss  Contaxaki,  the  accomplished  donor. 

On  motion,  the  report  was  accepted  and  the  resolutions  adopted. 

The  Board  then  adjourned. 

WEDNESDAY,  Mat  19,  1858. 
The  Board  met  this  day  in  the  Vice  President's  room,  United  States 
Capitol,  at  9 J  o'clock. 

Present:  The  Chancellor,  Hon.  Roger  B.  Taney,  Hon.  John  C. 
Breckinridge,  Vice  President  of  the  United  States,  Hon.  J.  M.  Mason, 
6s 
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Hon.  J.  A.  Pearce,  Hon.  S.  A.  Douglas,  Hon.  W.  H.  English,  Hon. 
Benjamin  Stanton,  Prof.  A.  D.  Bache,  and  the  Secretary. 

The  minutes  were  read  and  approved. 

Mr.  Pearce  explained  the  report  of  the  Executive  Committee  and  the 
estimates  for  the  year  1858,  and,  on  motion,  they  were  adopted. 

The  following  report  was  presented  from  Prof.  Felton,  of  the  com- 
mittee to  whom  was  referred  the  communication  of  Mr.  J.  M.  Stanley: 

REPORT  ON  THE  PROPOSITION  TO  PURCHASE  THE  INDIAN  GALLERY. 

The  Secretary  laid  before  the  Board  a  letter  from  Mr.  J.  M.  Stanley, 
painter  of  the  gallery  of  Indian  portraits,  now  on  deposit  with  the 
Smithsonian  Institution,  proposing  to  sell  them  to  the  Institution  for 
the  sum  of  twelve  thousand  dollars. 

The  committee  appointed  to  consider  and  report  upon  the  subject 
respectfully  represent  that,  while  they  are  fully  sensible  of  the  great 
historical  and  ethnological  value  of  this  collection  of  portraits,  and 
of  their  characteristic  excellence,  they  are  yet  of  opinion  that  it 
would  be  inexpedient  to  withdraw  the  sum  mentioned  from  the  funds 
necessary  to  carry  on  the  scheme  of  active  .operations,  which  has  been 
so  ably  inaugurated  and,  thus  far,  so  successfully  executed.  The 
income  of  the  Smithsonian  fund  should  not  be  scattered  among  difler- 
ent  and  disconnected  objects,  and  the  sum  necessary  for  the  purchase 
of  the  gallery  cannot  be  spared,  without  crippling  for  a  time,  at  least, 
the  regular  operations  of  the  Institution. 

Among  the  Contributions  to  Knowledge  several  important  works 
relating  to  the  aboriginal  inhabitants  of  America  have  been  published 
by  the  Institution  and  circulated  over  the  civilized  world. 

Grammars  and  dictionaries  of  the  Indian  languages  may  be  men- 
tioned as  of  special  interest,  and  of  great  value  to  the  science  of  com- 
parative philology.  Their  language  will  probably  pass  away,  and 
the  races  speaking  them  disappear;  but  the  works  to  which  we  allude 
will  preserve,  for  future  investigators  of  the  science  of  philology, 
the  characteristic  form  in  which  their  thoughts  were  expressed,  and 
will  have  an  important  bearing,  not  only  on  general  ethnological 
inquiries,  but  on  the  philosophy  of  the  human  mind.  These  volumes 
have  been  eagerly  sought  and  studied  by  the  most  eminent  compara- 
tive philologists  of  Europe,  and  have,  by  universal  consent,  contri- 
buted materially  to  the  increase  and  diffusion  of  knowledge  among 
men  in  that  department  of  science. 

.But  though  your  committee  are  of  opinion  that  the  purchase  of  this 
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gallery  would  interfere  with  the  present  plan  of  operations,  and  that 
it  would  not  so  directly  tend  to  the  increase  and  diffusion  of  know- 
ledge, they  would  earnestly  express  the  opinion  that,  in  a  national 
point  of  view,  the  value  of  these  portraits  can  hardly  be  over- 
estimated. 

They  represent  forty-three  different  tribes,  and  are  taken  from  the 
leading  personages  in  them.  The  artist  has  studied  carefully  the 
peculiarities  of  the  tribes,  the  characteristic  expressions  of  the  in- 
dividuals, their  natural  attitudes  and  actions,  their  several  styles  of 
costume  and  ornament,  and  has  reproduced,  with  artistic  skill,  all  these 
particulars.  To  this  interesting  enterprise  he  has  given  ten  of  the 
best  years  of  his  life,  having  traversed,  with  great  labor  and  incon- 
venience, the  principal  regions  inhabited  by  the  subjects  of  his  pencil. 
The  number  of  portraits,  including  that  of  the  artist,  enumerated  in 
the  catalogue,  is  one  hundred  and  fifty-two.  The  price  for  which 
they  are  offered  is  much  below  their  real  value,  being  less  than  $80 
a  piece.  At  the  proposed  rate  the  artist  will  receive  no  compensation 
for  his  time  and  labor,  and  barely  enough  to  defray  the  cost  of  material, 
transportation,  travelling  expenses  and  insurance. 

The  number  of  the  tribes  represented  so  faithfully  in  this  gallery, 
and  the  prominence  of  the  individuals,  render  the  collection  very 
complete  and  satisfactory,  as  presenting  a  general  view  of  the  charac- 
teristic features  of  the  red  man.  These  circumstances  make  it  important 
that  the  gallery  should  be  preserved  entire.  Its  peculiar  value  con- 
sists in  its  comprehensive  character  no  less  than  in  the  fidelity  of  the 
individual  details.  Centuries  hence,  when  most  all  of  the  tribes  here 
represented  shall  have  disappeared,  as  the  New  England  tribes,  for 
example,  have  nearly  disappeared,  this  gallery  will  be  an  object  of 
the  profoundest  interest  to  the  student  of  man,  the  historian,  the 
philosopher,  and  the  statesman. 

The  relations  between  the  government  o*  the  United  States  and  the 
Indian  tribes  form  one  of  the  most  delicate  and  important  subjects  of 
national  legislation.  The  government  has  not  only  endeavored  to 
deal  with  the  red  men  in  a  liberal  and  paternal  spirit,  but  has  done 
much  towards  illustrating  their  character  and  condition  by  the  pub- 
lication of  costly  works  embodying  the  observations  and  researches  of 
investigators  who  have  devoted  themselves  to  Indian  studies.  It 
appears  to  your  committee  that  to  purchase  this  collection,  and  to 
place  it  in  some  secure  situation  easy  of  access  to  visitors  at  the 
capital,  would  be  an  act  worthy  of  the  enlightened  liberality  of  Con- 
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gress.  The  cost  would  be  insignificant,  and  the  yalue  of  the  collection 
would  increase  in  all  future  time.  No  place  is  so  suitable  for  its 
permanent  deposit  as  the  city  of  Washington,  and  no  guardianship  so 
appropriate  as  that  of  the  gOTernment  of  the  United  States. 

Tour  committee  recommend  to  the  Board  that  the  subject  of  the 
purchase  of  Mr.  Stanley's  Indian  gallery  be  brought  respectfully  to 
the  attention  of  Congress,  as  a  measure  eminently  deserring  a  favor- 
able consideration  in  its  bearings  upon  the  history  of  the  aboriginal 
tribes  of  America,  and  as  a  monument  of  deep  and  lasting  interest  to 
the  people  of  the  United  States. 

The  report  was  accepted,  and  laid  on  the  table  for  the  present. 

The  Secretary  stated  that  Mr.  Putnam  having  resigned  the  agency 
of  the  Smithsonian  publications  in  New  York,|Me8srs.  D.  Appleton  & 
Co.  had  been  appointed  his  successors. 

The  Secretary  announced  that  since  the  last  meeting  of  the  Board 
the  death  of  Dr.  Robert  Hark,  of  Philadelphia,  had  occurred,  who 
was  one  of  the  principal  benefactors  of  the  Institution,  and  its  first 
honorary  member. 

Professor  Bache  gave  an  account  of  the  life,  character,  and  scientific 
researches  of  Dr.  Hare,  and  offered  the  following  resolutions : 

Besolvedy  That  the  Regents  of  the  Smithsonian  Institution  have 
learned  with  deep  regret  the  decease  of  one  of  the  earliest  and  most 
venerated  honorary  members  of  the  establishment,  Robert  Hare,  M.D., 
of  Philadelphia,  late  professor  of  chemistry  in  the  University  of 
Pennsylvania. 

Hesolvedy  That  the  activity  and  power  of  mind  of  Dr.  Hare,  shown 
through  a  long  and  successful  career  of  physical  research,  the  great 
fertility  of  invention,  the  happy  adaptations  to  matters  of  practical 
life,  and  the  successful  grappling  with  questions  of  high  theory  in 
physical  science,  have  placed  him  among  the  first  in  his  country  of 
the  great  contributors  to  knowledge,  datum  et  venerabUe  nomen. 

lieeolved,  That  while  we  deplore  the  loss  of  this  great  and  good 
man,  who  has  done  so  much  to  keep  alive  the  flame  of  science  ia  our 
country  in  past  days,  we  especially  mourn  the  generous  patron  of  oor 
Institution,  the  sympathizing  friend  of  ihe  youth  of  some  of  us,  and 
the  warm-hearted  colleague  of  our  manhood. 

Hesolvedj  That  we  offer  to  the  bereaved  family  of  Dr.  Hare  our 
sincere  condolence  in  the  loss  which  they  have  sustained  by  his  death. 

The  resolutions  were  adopted. 

The  report  of  the  Secretary  for  1857  was  then  accepted. 
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Professor  Felton,  in  behalf  of  the  special  committee  to  whom  the 
llowing  communication  of  Professor  Henry  of  March  16,  1857, 
gather  with  accompanying  documents,  &c.,  were  referred,  presenter 
report. 

►MMUNICATION    FUOM   PROF.   HENRY,   SECRETARY  OF   THE   SMITHSONIAN 
INSTITUTION,  RELATIVE  TO  A  PUBLICATION  BY  PROF.  MORSE. 

Gentlemen  :  In  the  discharge  of  the  important  and  responsible 
ities  which  devolve  upon  me  as  Secretary  of  the  Smithsonian  Inst:- 
tion,  I  have  found  myself  exposed,  like  other  men  in  public  positions, 
unprovoked  attack  and  injurious  misrepresentation.  Many  instances 
this,  it  may  be  remembered,  occurred  about  two  years  ago,  during 
e  discussions  relative  to  the  organic  policy  of  the  Institution  ;  but, 
oQgh  very  unjust,  they  were  suffered  to  pass  unnoticed,  and  gene- 
Uy  made,  I  presume,  no  lasting  impression  on  the  public  mind. 
During  the  same  controversy,  however,  there  was  one  attack  made 
)OD  me  of  such  a  nature,  so  elaborately  prepared  and  widely  circu- 
ted,  by  my  opponents,  that,  though  I  have  not  yet  publicly  noticed 
,  I  have  from  the  first  thought  it  my  duty  not  to  allow  it  to  go  un- 
iswered.  I  allude  to  an  article  in  a  periodical  entitled  *'  Shaffner's 
jlegraph  Companion,"  from  the  pen  of  Prof.  S.  F.  B.  Morse,  the 
lebrated  invei^tor  of  the  American  electro-magnetic  telegraph.  In 
is,  not  my  scientific  reputation  merely,  but  my  moral  character  was 
>intedly  assailed  ;  indeed,  nothing  less  was  attempted  than  to  prove 
lat  in  the  testimony  which  I  had  given  in  a  case  where  I  was  at 
ost  but  a  reluctant  witness,  I  had  consciously  and  wilfully  deviated 
om  the  truth,  and  this,  too,  from  unworthy  and  dishonorable 
otives. 

Such  a  charge,  coming  from  such  a  quarter,  appeared  to  me  then,  as 
appears  now,  of  too  grave  a  character  and  too  serious  a  consequence 
\  be  withheld  from  the  notice  of  the  Board  of  Regents.  I,  therefore, 
resented  the  matter  unofficially  to  the  Chancellor  of  the  Institution, 
hief  Justice  Taney,  and  was  advised  by  him  to  allow  the  matter  to 
!8t  until  the  then  existing  excitement  with  respect  to  the  organiza- 
on  of  the  Institution  should  subside,  and  that  in  the  meantime  the 
aterials  for  a  refutation  of  the  charge  might  be  collected  and  pre- 
ired,  to  be  brought  forward  at  the  proper  time,  if  I  should  think  it 
jcessary. 

The  article  of  Mr.  Morse  was  published  in  1855,  but  at  the  session 
the  Board  in  1856  I  was  not  prepared  to  present  the  case  properly 
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to  your  consideration,  and  I  now  (1857)  embrace  the  first  opportnirity 
of  bringing  the  subject  oflScially  to  your  notice,  and  asking  from  yoa 
an  investigation  into  the  justice  of  the  charges  alleged  against  me. 
And  this  I  do  most  earnestly,  with  the  desire  that  when  we  shall  all 
have  passed  from  this  stage  of  being,  no  imputation  of  having  at- 
tempted to  evade  in  silence  so  grave  a  charge  shall  rest  on  wie,  nor  on  you, 
of  having  continued  to  devolve  upon  me  duties  of  the  highest  respon- 
sibility, after  that  was  known  to  some  of  you  individually,  which,  if 
true,  should  render  me  entirely  unworthy  of  your  confidence.  Doty 
to  the  Board  of  Regents,  as  well  as  regard  to  my  own  memory,  to  my 
family,  and  to  the  truth  of  history,  demands  that  I  should  lay  thi^ 
mattf^r  before  you,  and  place  in  your  hands  the  documents  necessary 
to  establish  the  veracity  of  my  testimony,  so  falsely  impeached,  and 
the  integrity  of  my  motives,  so  wantonly  Msailed. 

My  life,  as  is  known  to  you,  has  been  principally  devoted  to  science, 
and  my  investigations  in  different  branches  of  physics  have  given  me 
some  reputation  in  the  line  of  original  discovery.  I  have  sought, 
however,  no  patent  for  inventions,  and  solicited  no  remuneration  for 
my  labors,  but  have  freely  given  their  results  to  the  world,  expecting 
only,  in  return,  to  enjoy  the  consciousness  of  having  added,  by  my  in- 
ycstigations,  to  the  sum  of  human  knowledge,  and  to  receive  the 
credit  to  which  they  might  justly  entitle  me. 

I  commenced  my  scientific  career  about  the  year  1828,  with  a  series 
of  experiments  in  electricity,  which  were  continued  at  intervals  up  to 
the  period  of  my  being  honored  by  election  to  the  office  of  Secretary 
of  this  Institution.  The  object  of  my  researches  was  the  advancement 
of  science,  without  any  special  or  immediate  reference  to  its  applica- 
tion to  the  wants  of  life  or  useful  purposes  in  the  arts.  It  is  true,  nei- 
ertheless,  that  some  of  my  earlier  investigations  had  an  important 
bearing  on  the  electro-magnelic  telegraph,  and  brought  the  science  to 
that  point  of  development  at  which  it  was  immediately  applicable  to 
Mr.  Morse's  particular  invention. 

In  1831  I  published  a  brief  account  of  these  researches,  in  which  I 
drew  attention  to  the  fact  of  their  applicability  to  the  telegraph  ;  and 
in  1832,  and  subsequently,  exhibited  experiments  illustrative  of  the 
application  of  the  electro-magnet  to  the  transmission  of  power  to  a 
distance,  for  producing  telegraphic  and  other  effects.  The  results  I 
had  published  were  communicated  to  Mr.  Morse,  by  his  scientific 
assistant.  Dr.  Gale,  as  will  be  shown  on  the  evidence  of  the  latter; 
and  the  facts  which  I  had  discovered  were  promptly  applied  in  render- 
ing effective  the  operation  of  his  machine. 
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In  the  latter  part  of  1837  I  became  personally  acquainted  with  Mr. 
Morse,  and  at  that  time,  and  afterwards,  freely  gave  him  information 
in  regard  to  the  scientific  principles  which  had  been  the  subject  of  my 
investigations.  After  his  return  from  Europe,  in  1839,  our  intercourse 
was  renewed,  and  continued  uninterrupted  till  1845.  In  that  year, 
Mr.  Vail,  a  partner  and  assistant  of  Mr.  Morse,  published  a  work  pur- 
porting to  be  a  history  of  the  Telegraph,  in  which  I  conceived  manifest 
injustice  was  done  me.  I  complained  of  this  to  a  mutual  friend,  and 
subsequently  received  an  assurance  from  Mr.  Morse  that  if  another 
edition  were  published,  all  just  ground  of  complaint  should  be  removed. 
A  new  emission  of  the  work,  however,  shortly  afterwards  appeared, 
without  change  in  this  respect,  or  further  reference  to  my  labors.  Still 
I  made  no  public  complaint,  and  set  up  no  claims  on  account  of  the 
telegraph.  I  was  content  that  my  published  researches  should  remain 
as  material  for  the  history  of  science,  and  be  pronounced  upon,  accord- 
ing to  their  true  value,  by  the  scientific  world. 

Aft^r  this,  a  series  of  controversies  and  lawsuits  having  arisen  be- 
tween rival  claimants  for  telegraphic  patents,  I  was  repeatedly  ap- 
pealed to,  to  act  as  expert  and  witness  in  such  cases.  This  I  uniformly 
declined  to  do,  not  wishing  to  be  in  any  manner  involved  in  these  lit- 
igations, but  was  finally  compelled,  under  legal  process,  to  return 
to  Boston  from  Maine,  whither  I  had  gone  on  a  visit,  and  to  give  evi- 
dence on  the  subject.  My  testimony  was  given  with  the  statement  that 
I  was  not  a  willing  witness,  and  that  I  labored  under  the  disadvantage 
of  not  having  access  to  my  notes  and  papers,  which  were  in  Washing- 
ton. That  testimony,  however,  I  now  reaffirm  to  be  true  in  every 
essential  particular.  It  was  unimpeached  before  the  court,  and  exer- 
cised an  influence  on  the  final  decision  of  the  question  at  issue. 

I  was  called  upon  on  that  occasion  to  state,  not  only  what  I  had  pub- 
lished, but  what  I  had  done,  and  what  I  had  shown  to  others  in  regard 
to  the  telegraph.  It  was  my  wish,  in  every  statement,  to  render  Mr. 
Morse  full  and  scrupulous  justice.  While  I  was  constrained,  there- 
fore, to  state  that  he  had  made  no  discoveries  in  science,  I  distinctly 
declared  that  he  was  entitled  to  the  merit  of  combining  and  applying 
the  discoveries  of  others,  in  the  invention  of  the  bast  practical  form  of 
the  magnetic  telegraph.  My  testimony  tended  to  establish  the  fact 
that,  though  not  entitled  to  the  exclusive  use  of  the  electro-magnet  for 
telegraphic  purposes,  he  was  entitled  to  his  particular  machine,  register, 
alphabet,  &c.  As  this,  however,  did  not  meet  the  full  requirements  of 
Mr.  Morse's  comprehensive  claim,  I  could  not  but  be  aware  that,  while 


88  PROCEEDINGS  OP  THE  REGENTS. 

aiming  to  depose  nothing  but  truth  and  the  whole  truth,  and  while  80 
doing  being  obliged  to  speak  of  my  own  discoveries,  and  to  allude  to  the 
omissions  in  Mr.  Vail's  book,  I  might  expose  myself  to  the  possible, 
and,  as  it  has  proved,  the  actual,  danger  of  having  my  motives  mis- 
construed and  my  testimony  misrepresented.  But  I  can  truly  aver,  in 
accordance  ^ith  the  statement  of  the  counsel,  Mr.  Chase,  (now  governor 
of  Ohio,)  that  I  had  no  desire  to  arrogate  to  myself  undue  merit,  or  to 
detract  from  the  just  claims  of  Mr.  Morse. 

I  have  the  honor  to  be  your  obedient  servant, 

JOSEPH  HENKT. 
To  THE  Board  of  Regents. 

The  Chancellor,  Chief  Justice  Taney,  corroborated  Prof.  Henry's 
statement  as  to  his  advising  a  delay  in  noticing  the  publication  re- 
ferred to  until  the  public  mind  should  be  more  settled  in  regard  to 
the  policy  of  the  Institution,  and  the  discussions  which  had  arisen  in 
Congress  in  reference  to  it  should  be  ended. 

He  stated  that  it  would  be  seen  by  the  report  of  the  decision  of  the 
Supreme  Court,  in  the  case  in  which  Professor  Henry  was  a  witness, 
that,  in  the  opinion  of  the  court,  Professor  Morse  had  produced  no 
testimony  that  could  invalidate  the  testimony  of  Professor  Henry,  or 
impair  in  any  degree  its  weight,  and  gave  full  credit  to  it  in  the 
udgment  it  pronounced. 


REPORT  OF  THE  SPECIATi  COMMnTEE  OF  THE  BOARD  OF  REGENTS  ON  THE 
COMMUNICATION  OF  PROFESSOR  HENRY. 

Professor  Henry  laid  before  the  Board  of  Regents  of  the  Smithso- 
nian Institution  a  communication  relative  to  an  article  in  Shaffner's 
Telegraph  Companion,  bearing  the  signature  of  Samuel  F.  B.  Morsk, 
the  inventor  of  the  American  electro-magnetic  telegraph.  In  this 
article  serious  charges  are  brought  against  Professor  Henry,  bearing 
upon  his  scientific  reputationand  his  moral  character.  The  whole 
matter  having  been  referred  to  a  committee  of  the  Board,  with  in- 
structions to  report  on  the  same,  the  committee  have  attended  to  the 
duty  assigned  to  them,  and  now  submit  the  following  brief  report,  with 
resolutions  accompanying  it. 

The  committee  have  carefully  examined  the  documents  relating  to 
the  subject,  and  especially  the  article  to  which  the  communication  of 
Professor  Henry  refers.  This  article  occupies  over  ninety  pages,  filling 
an  entire  number  of  Shaffner's  Journal,  and  purports  to  be  ''a defence 
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against  the  iDJurious  deductions  drawn  from  the  deposition  of  Professor 
Joseph  Henry,  (in  the  several  telegraph  suits,)  with  a  critical  review 
of  said  deposition,  and  an  examination  of  Professor  Henry's  alleged 
discoveries  bearing  upon  the  electro-magnetic  telegraph." 

The  first  thing  which  strikes  the  reader  of  this  article  is,  that  its 
title  is  a  misnomer.  It  is  simply  an  assault  upon  Professor  Henry  ; 
an  attempt  to  disparage  his  character  ;  to  deprive  him  of  his  honors 
as  a  scientific  discoverer  ;  to  impeach  his  credibility  as  a  witness  and 
his  integrity  as  a  man.  It  is  a  disingenuous  piece  of  sophistical 
argument,  such  as  an  unscrupulous  advocate  might  employ  to  pervert 
the  truth,  misrepresent  the  facts,  and  misinterpret  the  language  in 
which  the  facts  belonging  to  the  other  side  of  the  case  are  stated. 

Mr.  Morse  charges  that  the  deposition  of  Professor  Henry  ''con- 
tains imputations  against  his  (Morse's)  personal  character,"  which 
it  does  not,  and  assumes  it  as  a  duty  ''to  expose  the  utter  non- 
reliability  of  Professor  Henry's  testimony;"  that  testimony  being 
supported  by  the  most  competent  authorities,  and  by  the  history  of 
scientific  discovery.  He  asserts  that  he  "is  not  indebted  to  him 
(Professor  Henry)  for  any  discovery  in  science  bearing  on  the  tele- 
graph," he  having  himself  acknowledged  such  indebtedness  in  the 
most  unequivocal  manner,  and  the  fact  being  independently  substan- 
tiated by  the  testimony  of  Sears  C.  Walker,  and  the  statement  of 
Mr.  Morse's  own  associate,  Dr.  Galb.  Mr.  Morse  further  maintains, 
that  all  discoveries  bearing  upon  the  telegraph  were  made,  not  by 
Professor  Henry,  but  by  others,  and  prior  to  any  experiments  of  Pro- 
fessor Henry  in  the  science  of  electro-magnetism ;  contradicting  in 
this  proposition  the  facts  in  the  history  of  scientific  discovery  perfectly 
established  and  recognized  throughout  the  scientific  world. 

The  essence  of  the  charges  against  Prof.  Henry  is,  that  he  gave 
false  testimony  in  his  deposition  in  the  telegraph  cases,  and  that  he 
has  claimed  the  credit  of  discoveries  in  the  sciences  bearing  upon  the 
electro-magnetic  telegraph  which  were  made  by  previous  investigators  ; 
in  other  words,  that  he  has  falsely  claimed  what  does  not  belong  to 
him,  but  does  belong  to  others. 

Professor  Henry,  as  a  private  man,  might  safely  have  allowed  such 
charges  to  pass  in  silence.  But  standing  in  the  important  position 
which  he  occupies,  as  the  chief  executive  officer  of  the  Smithsonian  In- 
stitution ;  and  regarding  the  charges  as  undoubtedly  containing  an 
impeachment  of  his  moral  character,  as  well  as  of  his  scientific  repu- 
tation ;  and  justly  sensitive,  not  only  for  his  own  honor,  but  for  the 
honor  of  the  Institution,  he  has  a  right  to  ask  this  Board  to  consider 
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the  subject,  and  to  make  their  conclusions  a  matter  of  record,  which 
may  be  appealed  to  hereafter  should  any  question  arise  with  regard  to 
his  conduct  in  the  premises. 

Your  committee  do  not  conceive  it  to  be  necessary  to  follow  Mr. 
Morse  through  all  the  details  of  his  elaborate  attack.  Fortunately,  a 
plain  statement  of  a  few  leading  facts  will  be  sufficient  to  place 
the  essential  points  of  the  case  in  a  clear  light. 

The  deposition  already  referred  to  was  reluctantly  given,  and  under 
the  compulsion  of  legal  process,  by  Prof.  Henry,  before  the  Hon.  Greo. 
S.  Hillard,  United  States  commissioner,  on  the  7th  of  September,  1849. 

The  following  is  the  statement  of  the  Hon.  S.  P.  Chase,  (now  gov- 
ernor of  Ohio,)  one  of  the  counsel  in  the  telegraph  cases,  in  a  letter 
to  Professor  Henry,  dated  Columbus,  Ohio,  November  26,  1856: 

In  the  year  1849, 1  was  professionally  employed  in  the  defence  of 
certain  gentlemen  engaged  in  the  business  of  telegraphing  between 
Louisville  and  New  Orleans,  against  whom  a  bill  of  complaint  had 
been  filed  in  the  Circuit  Court  of  the  United  States  for  the  district  of 
Kentucky.  The  object  of  the  bill  was  to  restrain  the  defendants,  my 
clients,  from  the  use  in  telegraphing  of  a  certain  instrument  called 
the  Columbian  Telegraph,  on  the  ground  that  it  was  an  infringe- 
ment upon  the  rights  of  the  complainants  under  the  patents  granted 
to  Professor  Morse.  It  therefore  became  my  duty,  in  the  preparation 
of  their  defence,  to  ascertain  the  precise  nature  and  extent  of  their 
rights.  With  this  view  I  called  upon  you,  in  August  or  September 
of  that  year,  for  your  deposition.  It  was  taken  before  George  S. 
Hillard,  esq.,  a  United  States  commissioner  for  the  district  of  Massa- 
chusetts, in  Boston.  I  remember  very  well  that  you  were  unwilling  to 
be  involved  in  the  controversy,  even  as  a  witness,  and  that  you  only 
submitted  to  be  examined  in  compliance  with  the  requirements  of  law. 
Not  one  of  your  statements  was  volunteered.  They  were  all  called  out 
by  questions  propounded  either  verbally  or  in  writing.  I  was  not  suf- 
ficiently familiar  at  the  time  with'  the  precise  merits  of  the  case  to 
know  what  would  or  would  not  be  important,  and  therefore  insisted  on 
a  full  statement,  not  merely  of  the  general  history  of  electro-magnet- 
ism as  applied  to  telegraphing,  but  of  all  your  own  discoveries  in 
that  science  having  relation  to  the  same  art,  and  of  all  that  had  passed 
between  yourself  and  Professor  Morse  connected  with  these  discoveries 
or  with  the  telegraph.  You  could  not  have  refused  to  respond  to  the 
questions  propounded,  without  subjecting  yourself  to  judicial  animad- 
version and  constraint.  Nothing  in  what  you  testified,  or  your  manner 
of  testifying,  suggested  to  me  the  idea  that  you  were  animated  by  any 
desire  to  arrogate  undue  merit  to  yourself,  or  to  detract  from  the  just 
claims  of  Professor  Morse. 

S.  P.  CHASE. 

Previous  to  this  deposition,  Mr.  Morse,  as  appears  from  his  own 
letters  and  statements,  entertained  for  Prof.  Henry  the  warmest  feel- 
ings of  personal  regard,  and  the  highest  esteem  for  his  character  as  a 


PROCEEDINGS  OF  THE  REGENTS.  91 

scientific  man.  In  a  letter,  dated  April  24,  1839,  he  thanks  Prof. 
Henry  for  a  copy  of  his  *'  vahiable  contributions,"  and  says,  *'  I  per- 
ceive many  things  (in  the  contributions)  of  great  interest  to  me  in  my 
telegraphic  enterprise."  Again,  in  the  same  letter,  speaking  of  an 
intended  visit  to  the  Professor  at  Princeton,  he  says  :  **  I  should  come 
as  a  learner,  and  could  bring  no  '  contributions'  to  your  stock  of  ex- 
periments of  any  value."  And  still  further :  '*  I  think  that  you  have 
pursued  an  original  course  of  experiments,  and  discovered  facts  more 
immediately  bearing  upon  my  invention  than  any  that  have  been 
published  abroad." 

It  appears,  from  Mr.  Morse's  own  statement,  that  he  had  at  least 
two  interviews  with  Prof.  Henry — one  in  May,  1839,  when  he  passed 
the  afternoon  and  night  with  him,  at  Princeton ;  and  another  in  Feb- 
ruary, 1844 — both  of  them  for  the  purpose  of  conferring  with  him  on 
subjects  relating  to  the  telegraph,  and  evidently  with  the  conviction, 
on  Mr.  Morse's  part,  that  Prof.  Henry's  investigations  were  of  great 
importance  to  the  success  of  the  telegra[»h. 

As  late  as  1846,  after  Mr.  Morse  had  learned  that  some  dissatisfac- 
tion existed  in  Prof.  Henry's  mind  in  regard  to  the  manner  in  which 
his  researches  in  electricity  had  been  passed  over  by  Mr.  Vail,  an 
assistant  of  Mr.  Morse,  and  the  author  of  a  history  of  the  American 
magnetic  telegraph,  Mr.  Morse,  in  an  interview  with  Prof.  Henry,  at 
Washington,  said,  according  to  his  own  account,  '*  Well,  Prof.  Henry, 
I  will  take  the  earliest  opportunity  that  is  afforded  me  in  anything  1 
may  publish  to  have  justice  done  to  your  labors ;  for  I  do  not  think 
that  justice  has  been  done  you,  either  in  Europe  or  this  country." 

Again,  in  1848,  when  Prof.  Walker,  of  the  Coast  Survey,  made 
his  report  on  the  theory  of  Morse's  electro-magnetic  telegraph,  in 
which  the  expression  occurred,  '*  the  helix  of  a  soft  iron  magnet, 
prepared  after  the  manner  first  pointed  out  by  Prof.  Henry,"  Mr. 
Morse,  to  whom  the  report  wao  submitted,  said :  "  I  have  now  the 
long  wished  for  opportunity  to  do  justice  publicly  to  Henry's  dis- 
covery bearing  on  the  telegraph."  And  in  a  note  prepared  by  him, 
and  intended  to  be  printed  with  Prof.  Walker's  report,  he  says : 
**  The  allusion  you  make  to  the  helix  of  a  soft  iron  magnet,  prepared 
after  the  manner  first  pointed  out  by  Prof.  Henry,  gives  me  an  op- 
portunity, of  which  I  gladly  avail  myself,  to  say  that  I  think  that 
justice  has  not  yet  been  done  to  Prof.  Henry,  either  in  Europe  or  in 
this  country,  for  the  discovery  of  a  scientific  fact,  which,  in  its  bear- 
ing on  telegraphs,  whether  of  the  magnetic  needle  or  electro- magnet 
order,  is  ol  the  greatest  importance," 
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He  then  proceeds  to  give  a  historical  synopsis,  showing  that, 
although  suggestions  had  heen  made  and  plans  devised  by  Soemmering, 
in  1811,  and  by  Ampere,  in  1820,  yet  that  the  experiments  of  Barlow, 
in  1824,  had  led  that  investigator  to  pronounce  '*  the  idea  of  an  elec- 
tric telegraph  to  be  chimericar' — an  opinion  that  was,  for  the  time, 
acquiesced  in  by  scientific  men.  He  shows  that,  in  the  interval  be- 
tween 1824  and  1829,  no  further  suggestions  were  made  on  the  sub- 
ject of  electric  telegraphs.  But  he  proceeds — *'  In  1830,  Prof.  Heory, 
assisted  by  Dr.  Ten  Eyck,  while  engaged  in  experiments  on  the  ap- 
plication of  the  principle  of  the  galvanic  multiplier  to  the  developmeat 
of  great  magnetic  power  in  soft  iron,  made  the  important  discovery 
that  a  battery  of  intensity  overcame  that  resistance  in  a  long  wire 
which  Barlow  had  announced  as  an  insuperable  bar  to  the  construc- 
tion of  electric  telegraphs.  Thus  was  opened  the  way  for  fresh  efforts 
in  devising  a  practicable  electric  telegraph  ;  and  Baron  Schilling,  in 
1832,  and  Professors  Gauss  and  Weber,  in  1833,  had  ample  oppor- 
tunity to  learn  of  Henry's  discovery,  and  avail  themselves  of  it,  before 
they  constructed  their  needle  telegraphs."  And,  while  claiming  for 
himself  that  he  was  '*  the  first  to  propose  the  use  of  the  electro-magnet 
for  telegraphic  purposes,  and  the  first  to  construct  a  telegraph  on  the 
basis  of  the  electro-magnet,"  yet  he  adds,  ^^to  Fro/easor  Henry  is 
unquestionably  due  the  honor  of  the  discovery  of  a  principle  which  proves 
the  practicability  of  exciting  magnetism  through  a  long  coUy  or  at  a  dk- 
tance,  either  to  defied,  a  needle  or  to  magnetize  soft  iron.'' 

What  Mr.  Morse  here  describes  as  *'a  principle,"  the  discovery  of 
which  is  unquestionably  due  to  Professor  Henry,  is  the  law  which 
first  made  it  possible  to  work  the  telegraphic  machine  invented  by 
Mr.  Morse,  and  for  the  knowledge  of  which  Mr.  Morse  was  indebted  to 
Professor  Henry,  as  is  positively  asserted  by  his  associate.  Dr.  Galb. 
This  gentleman,  in  a  letter,  dated  Washington,  April  7,  1856,  makes 
the  following  conclusive  statement : 

Washington,  D.  C,  April  7,  1856, 

Sir  :  In  reply  to  your  note  of  the  3d  instant,  respecting  the  Morse 
telegraph,  asking  me  to  state  definitely  the  condition  of  the  invention 
when  I  first  saw  the  apparatus  in  the  winter  of  1836,  I  answer:  This 
apparatus  was  Morse's  original  instrument,  usually  known  as  the  type 
apparatus,  in  which  the  types,  set  up  in  a  composing  stick,  were  run 
through  a  circuit  breaker,  and  in  which  the  battery  was  the  cylinder 
battery,  with  a  single  pair  of  plates.  This  arrangement  also  had  another 
peculiarity,  namely ,  it  was  the  electro-magnet  used  by  Moll,  and  shown 
in  drawings  of  the  older  works  on  that  subject,  having  only  a  few 
turns  of  wire  in  the  coil  which  surrounded  the  poles  or  arms  of  the 
magnet.     The  sparseness  of  the  wires  in  the  magnet  coils  and  the  use 
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of  the  single  cup  battery  were  to  me,  on  the  first  look  at  the  instru- 
ment, obvious  marks  of  defect,  and  I  accordingly  suggested  to  the 
Professor,  without  giving  my  reasons  for  so  doing,  that  a  battery  of 
many  pairs  should  be  substituted  for  that  of  a  single  pair,  and  that 
the  coil  on  each  arm  of  the  ma&rnet  should  be  increased  to  many  hun- 
dred turns  each  ;  which  experiment,  if  I  remember  aright,  was  made 
on  the  same  day  with  a  battery  and  wire  on  hand,  furnished  I  believe 
by  myself,  and  it  was  found  that  while  the  original  arrangement 
would  only  send  the  electric  current  through  a  few  feet  of  wire,  say 
15  to  40,  the  modified  arrangement  would  send  it  through  as  many 
hundred.  Although  I  gave  no  reasons  at  the  time  to  Professor  Morse 
for  the  suggestions  I  had  proposed  in  modifying  the  arrangement  of 
the  machine,  I  did  so  afterwards,  and  referred  in  my  explanations  to 
the  paper  of  Professor  Henry,  in  the  19th  volume  of  the  American 
Journal  of  Science,  page  400  and  onward.  It  was  to  these  sugges- 
tions of  mine  that  Professor  Morse  alludes  in  his  testimony  before 
the  circuit  court  for  the  eastern  district  of  Pennsylvania,  in  the  trial 
of  B.  B.  French  and  others  vs.  Rogers  and  others. — See  printed  copy 
of  Complainant's  Evidence,  page  168,  beginning  with  the  words 
**  Early  in  1836  I  procured  40  feet  of  wire,"  &c.,  and  page  169,  where 
Professor  Morse  alludes  to  myself  and  compensation  for  services  ren- 
dered to  him,  &c. 

At  the  time  I  gave  the  suggestions  above  named.  Professor  Morse 
was  not  familiar  with  the  then  existing  state  of  the  science  of  electro- 
magnetism.  Had  he  been  so,  or  had  he  read  and  appreciated  the 
paper  of  Henry,  the  suggestions  made  by  me  would  naturally  have 
occurred  to  his  mind  as  they  did  to  my  own.  But  the  principal  part 
of  Morse's  great  invention  lay  in  the  mechanical  adaptation  of  a  power 
to  produce  motion,  and  to  increase  or  relax  at  will.  It  was  only 
necessary  for  him  to  know  that  such  a  power  existed  for  him  to  adapt 
mechanism  to  direct  and  control  it. 

My  suggestions  were  made  to  Professor  Morse  from  inferences 
drawn  by  reading  Professor  Henry's  paper  above  alluded  to.  Profes- 
sor Morse  professed  great  surprise  at  the  contents  of  the  paper  when 
I  showed  it  to  him,  but  especially  at  the  remarks  on  Dr.  Barlow's  re- 
sults respecting  telegraphing,  which  were  new  to  him,  and  he  stated 
at  the  time  that  he  was  not  aware  that  any  one  had  even  conceived 
the  idea  of  using  the  magnet  for  such  purposes. 

With  sentiments  of  esteem,  I  remain  yours  truly, 

L.  D.  GALE. 

Prof.  Jos.  Henry, 

Seci  etary  of  the  Smithsonian  Institution. 

It  further  appears,  that  principally  for  the  information  thus  commu- 
nicated Mr.  Morse  assigned  to  Dr.  Gale  an  interest  in  the  telegraph, 
which  he  afterwards  purchased  back  for  $15,000,  as  appears  from  the 
following  letter  of  Dr.  Gale : 

Patent  Office,  August  5,  1857. 

Dear  Sir  :  In  reply  to  yours  of  this  date,  respecting  the  interest  I 
once  possessed  in  Morse's  telegraph  patent,  secured  to  me  by  the  said 
Morse,  as  alluded  to  by  him  in  his  statement  to  the  Commissioner  of 
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Patents,  I  would  simply  state  that  the  part  I  owned  when  I  entered 
the  service  of  the  government  in  this  office  was  orginally  given  me  by 
the  said  Morse  for  services  rendered  him  in  making  his  invention 
practically  effective  in  sending  currents  through  long  distances,  &c., 
and  that  the  said  interest  was  retransferred  to  the  said  Morse  for  the 
sum  of  fifteen  thousand  dollars. 
Respectfully, 

L.  D.  GALE. 
Professor  Henry, 

Secretary  Smithsonian  Institution. 

It  thus  appears,  both  from  Mr.  Morse's  own  admission  down  to 
1848,  and  from  the  testimony  of  others  most  familiar  with  the  facts, 
that  Professor  Henry  discovered  the  Uw,  or  *'  principle,"  as  Mr.  Morse 
designates  it,  which  was  necessary  to  make  the  practical  working  of 
the  electro-magnetic  telegraph  at  considerable  distances  possible;  that 
Mr.  Morse  was  first  informed  of  this  discovery  by  Dr.  Gale ;  that  he 
availed  himself  of  it  at  once,  and  that  it  never  occurred  to  Mr.  Morse 
to  deny  this  fact  until  after  1848.  He  had  steadily  and  fully  acknow- 
ledged the  merits  and  genius  of  Mr.  Henry,  as  the  discoverer  of  facts 
and  laws  in  science  of  the  highest  importance  to  the  success  of  his 
Kmg-cherished  invention  of  a  magnetic  telegraph.  Mr.  Henry  was 
the  discoverer  of  a  principle,  Mr.  Morse  was  the  inventor  of  a  machine, 
the  object  of  which  was  to  record  characters  at  a  distance,  to  convey 
intelligence,  in  other  words,  to  carry  into  execution  the  idea  of  an 
electric  telegraph.  But  there  were  obstacles  in  the  way  which  he 
could  not  overcome  until  he  learned  the  discoveries  of  Professor  Henry, 
and  applied  them  to  his  machine.  These  facts  are  undeniable.  They 
constitute  a  part  of  the  history  of  science  and  invention.  They  were 
true  in  1848,  they  were  equally  true  in  1855,  when  Professor  Morse  s 
article  was  published.  We  give  a  passage  here  from  the  deposition 
of  Sears  C.  Walker,  in  the  case  of  French  vs,  Rogers,  Respondent's 
Evidence,  page  199,  bearing  upon  this  whole  subject : 

*'In  consequence  of  some  statements  made  by  me  in  my  oflBcial 
reports  relative  to  the  invention  of  the  receiving  magnet,  a  question 
arose  between  Mr.  Morse  and  myself  as  to  the  origin  of  this  invention. 
It  was  amicably  discussed  by  Mr.  Morse,  Professor  Henry,  Dr.  Gale, 
and  myself,  with  Professor  Henry's  article,  alluded  to  in  answer  to 
the  second  question  before  us.  The  result  of  the  interview  was  con- 
clusive to  my  mind  that  Professor  Henry  was  the  sole  discoverer  of 
the  law  on  which  the  intensity  magnet  depends  for  its  power  of  send- 
ing the  galvanic  current  through  a  long  circuit.  I  was  also  led  to 
conclude  that  Mr.  Morse,  in  the  course  of  his  own  researches  and  ex- 
periments before  he  had  read  Professor  Henry's  article,  before  alluded 
to,  had  encountered  the  same  difficulty  Mr.  Barlow  and  those  who 
preceded  him  had  encountered,  that  is,  the  impossibility  of  forcing 
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the  galvanic  current  through  a  long  telegraph  line.  His  own  per- 
sonal researches  had  not  overcome  this  obstacle.  They  were  made  in 
the  laboratory  of  the  New  York  University.  I  also  learned  at  the 
same  time,  by  the  conversations  above  stated,  that  he  only  overcame 
this  obstacle  by  constructing  a  magnet  on  the  principle  invented  by  Pro- 
fessor Henry,  and  described  in  his  articlo  in  ISilliman's  Journal.  His 
attention  was  directed  to  it  by  Dr.  Gale." 

What  changed  Mr.  Morse's  opinion  of  Professor  Henry,  not  only 
as  a  scientific  investigator,  but  as  a  man  of  integrity,  after  the  admis- 
sions of  his  indebtedness  to  his  researches,  and  the  oft  repeated  ex- 
pressions of  warm  personal  regard  ?  It  appears  that  Mr.  Morse  was 
involved  in  a  number  of  lawsuits,  growing  out  of  contested  claims  to 
the  right  of  using  electricity  for  telegraphic  purposes.  The  circum- 
stances under  which  Professor  Henry,  as  a  well  known  investigator  in 
this  department  of  physics,  was  summoned  by  one  of  the  parties  to 
testify  have  already  been  stated.  The  testimony  of  Mr.  Henry,  while 
supporting  the  claims  of  Mr.  Morse  as  the  inventor  of  an  admirable 
invention,  denied  to  him  the  additional  merit  of  being  a  discoverer  of 
new  facts  or  laws  of  nature,  and  to  this  extent,  perhaps,  was  consid- 
ered unfavorable  to  some  part  of  the  claim  of  Mr.  Morse  to  an  exclu- 
sive right  to  employ  the  electro-magnet  for  telegraphic  purposes. 
Professor  Henry's  deposition  consists  of  a  series  of  answers  to  verbal, 
as  well  as  written,  interrogatories  propounded  to  him,  which  were  not 
limited  to  his  published  writings,  or  the  subject  of  electricity,  but  ex- 
tended to  investigations  and  discoveries  in  general  having  a  bearing 
upon  the  electric  telegraph.  He  gave  his  testimony  at  a  distance 
from  his  notes  and  manuscripts,  and  it  would  not  have  been  surprising 
if  inaccuracies  had  occurred  in  some  parts  of  his  statement ;  but  all 
the  material  points  in  it  are  sustained  by  independent  testimony,  and 
that  portion  which  relates  directly  to  Mr.  Morse  agrees  entirely  with 
the  statement  of  his  own  assistant,  Dr.  Gale.  Had  his  deposition 
been  objectionable,  it  ought  to  have  been  impeached  before  the  Court; 
but  this  was  not  attempted ;  and  the  following  tribute  to  Professor 
Henry  by  the  judge,  in  delivering  the  opinion  of  the  Supreme  Court 
of  the  United  States,  indicates  the  impression  made  upon  the  Court 
itself  by  all  the  testimony  in  the  case  :  **  It  is  due  to  him  to  say  that 
no  one  has  contributed  more  to  enlarge  the  knowledge  of  electro- 
magnetism,  and  to  lay  the  foundations  of  the  great  invention  of  whicli 
we  are  speaking,  than  the  Professor  himself." 

Professor  Henry's  answers  to  the  first  and  second  interrogatories 
present  a  condensed  history  of  the  progress  of  the  science  of  electro- 
magnetism,  as  connected  with  telegraphic  communication,  embracing 
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an  account  of  the  discoveries  of  Oersted,  Arago,  Davy,  Ampere;  of 
the  investigations  by  Barlow  and  Sturgeon ;  of  his  own  research^, 
commenced  in  1828,  and  continued  in  1829,  1830,  and  subsequently. 
The  detailrf  of  his  experiments  and  their  results,  though  brief,  are 
very  precise.  There  is  abundant  evidence  to  show  that  Professor 
Henry's  experiments  and  illustrations  at  Albany,  and  subsequently 
at  Princeton,  proved,  and  were  declared  at  the  time  by  him  to  proTc, 
that  the  electric  telegraph  was  now  practicable ;  that  the  electro- 
magnet might  be  used  to  produce  mechanical  eflfecta  at  a  distance 
adequate  to  making  signals  of  various  kinds,  such  as  ringing  hells, 
which  he  practically  illustrated.  In  proof  of  this,  we  quote  a  letter 
to  Professor  Henry,  from  Professor  James  Hall,  of  Albany,  late 
president  of  the  American  Association  for  the  Advancement  of  Science: 

January  19,  1856. 

Dear  Sir:  While  a  student  of  the  Rensselaer  School,  in  Troy, 
New  York,  in  August,  1832,  I  visited  Albany  with  a  friend,  having 
a  letter  of  introduction  to  you  from  Professor  Eaton.  Our  principal 
object  was  to  see  your  electro-magnetic  apparatus,  of  which  we  had 
heard  much,  and  at  tbe  same  time  the  library  and  collections  of  the 
Albany  Institute. 

You  showed  us  your  laboratory  in  a  lower  story  or  basement  of 
the  building,  and  in  a  larger  room  in  an  upper  story  some  electric 
and  galvanic  apparatus,  with  various  philosophical  instruments.  In 
this  room,  and  extending  around  the  same,  was  a  circuit  of  wire 
stretched  along  the  wall,  and  at  one  termination  of  this,  in  the  recest 
of  a  window,  a  bell  was  fixed,  while  the  other  extremity  was  con- 
nected with  a  galvanic  apparatus. 

You  showed  us  the  manner  in  which  the  bell  could  be  made  to  ring 
by  a  current  of  electricity,  transmitted  through  this  wire,  and  you 
remarked  that  this  method  might  be  adopted  for  giving  signals,  by 
the  ringing  of  a  bell  at  the  distance  of  many  miles  from  the  point  of 
its  connexion  with  the  galvanic  apparatus. 

All  the  circumstances  attending  this  visit  to  Albany  are  fresh  in  ray 
recollection,  and  during  the  past  years,  while  so  much  has  been  said 
respecting  the  invention  of  electric  telegraphs,  I  have  often  had  occa- 
sion to  mention  the  exhibition  of  your  electric  telegraph  in  the  Albany 
Academy,  in  1832. 

If  at  any  time  or  under  any  circumstances  this  statement  can  be  of 
service  to  you  in  substantiating  your  claim  to  such  a  discovery  at  the 
period  named,  you  are  at  liberty  to  use  it  in  any  manner  you  please, 
and  I  shall  be  ready  at  all  times  to  repeat  and  sustain  what  I  have 
here  stated,  with  many  other  attendant  circumstances,  should  they 
prove  of  any  importance. 

I  remain  very  sincerely  and  respectfully  yours, 

JAMES  HALL. 

Professor  Joseph  Henry. 
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[n  his  deposition.  Prof.  Henry's  statements  are  within  what  he 
ght  fairly  have  claimed.  But  he  is  a  man  of  science,  looking  for 
other  reward  than  the  consciousness  of  having  done  something  for 
promotion,  and  the  reputation  which  the  successful  prosecution  of 
sntific  investigations  and  discoveries  may  justly  be  expected  to  give. 
his  public  lectures  and  published  writings  he  has  often  pointed  out 
ddentally  the  possibility  of  applying  the  facts  and  laws  of  nature 
covered  by  him  to  practical  purposes  ;  he  has  freely  communicated 
brmation  to  those  who  have  sought  it  from  him,  among  whom  has 
m  Mr.  Morse  himself,  as  appears  by  his  own  acknowledgments. 
t  he  has  never  applied  his  scientific  discoveries  to  practical  ends  for 
own  pecuniary  benefit.  It  was  natural,  therefore,  that  he  should 
1  a  repugnance  to  taking  any  part  in  the  litigation  between  rival 
'entors,  and  it  was  inevitable  that,  when  forced  to  give  his  testi- 
►ny,  he  should  distinctly  point  out  what  was  so  clear  in  his  own 
nd  and  is  so  fundamental  a  fact  in  the  history  of  human  progress, 
)  distinctive  functions  of  the  discoverer  and  the  inventor  who  ap- 
es discoveries  to  practical  purposes  in  the  business  of  life. 
Mr.  Henry  has  always  done  full  justice  to  the  invention  of  Mr. 
Tse.  While  he  could  not  sanction  the  claim  of  Mr.  Morse  to  the 
iusive  use  of  the  electro-magnet,  he  has  given  him  full  credit  for 
i  mechanical  contrivances  adapted  to  the  application  of  his  invention, 
proof  of  this  we  refer  to  his  deposition,  and  present  also  the  following 
tement  of  Hon.  Charles  Mason,  Commissioner  of  Patents,  taken 
m  a  letter  addressed  by  him  to  Prof.  Henry,  dated  March  31,  1856 : 

U.  S.  Patent  Office,  March  31,  1856. 

Jir:  Agreeably  to  your  request  I  now  make  the  following  state- 
nt: 

Jo  me  two  years  since,  when  an  application  was  made  for  an  exten- 
n  of  Prof.  Morse's  patent,  I  was  for  some  time  in  doubt  as  to  the  pro- 
ety  of  making  that  extension.  Under  these  circumstances  I  con- 
ted  with  several  persons,  and  among  others  with  yourself,  with  a 
w  particularly  to  ascertain  the  amount  of  invention  fairly  due  to 
of.  Morse. 

The  result  of  my  inquiries  was  such  as  to  induce  me  to  grant  the 
«nsion.  I  will  further  say  that  this  was  in  accordance  with  your 
)res8  recommendation,  and  that  I  was  probably  more  influenced  by 
8  recommendation,  and  the  information  I  obtained  from  you,  than 
any  other  circumstance,  in  coming  to  that  conclusion. 
I  am,  sir,  yours  very  respectfully, 

CHARLES  MASON. 
Prof.  J.  Henry. 

To  sum  up  the  results  of  the  preceding  investigation  in  a  few  words 
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We  have  shown  that  Mr.  Morse  himself  has  acknowledged  the  value 
of  the  discoveries  of  Prof.  Henry  to  his  electric  telegraph ;  that  his 
associate  and  scientific  assistant,  Dr.  Gale,  has  distinctly  affirmed  that 
these  discoveries  were  applied  to  his  telegraph,  and  that  previous  to 
such  application  it  was  impossible  for  Mr.  Morse  to  operate  his  iustru- 
ment  at  a  distance;  that  Prof.  Henry's  experiments  were  witn^sed 
by  Prof.  Hall  and  others  in  1832,  and  that  these  experiments  showed 
the  possibility  of  transmitting  to  a  distance  a  force  capable  of  pro- 
ducing mechanical  efiects  adequate  to  making  telegraphic  signals ; 
that  Mr.  Henry's  deposition  of  1849,  which  evidently  furnished  the 
motive  for  Mr.  Morse's  attack  upon  him,  is  strictly  correct  in  all  the 
historical  details,  and  that,  so  far  as  it  relates  to  Mr.  Henry's  own 
claim  as  a  discoverer,  is  within  what  he  might  have  claimed  with  en- 
tire justice ;  that  he  gave  the  deposition  reluctantly,  and  in  no  spirit 
of  hostility  to  Mr.  Morse  ;  that  on  that  and  other  occasions  he  fully 
admitted  the  merit  of  Mr.  Morse  as  an  inventor  ;  and  that  Mr.  Morse's 
patent  was  extended  through  the  influence  of  the  fistvorable  opinion 
expressed  by  Professor  Henry. 

Your  committee  come  unhesitatingly  to  the  conclusion  that  Mr. 
Morse  has  failed  to  substantiate  any  one  of  the  charges  he  has  made 
against  Prof.  Henry,  although  the  burden  of  proof  lay  upon  him ;  and 
that  all  the  evidence,  including  the  unbiased  admissions  of  Mr.  Morse 
himself,  is  on  the  other  side.  Mr.  Morse's  charges  not  only  remain 
unproved  but  they  are  positively  disproved. 

Your  committee  recommend  the  adoption  of  the  following  resolu- 
tions : 

Resolved,  That  Professor  Morse  has  not  succeeded  in  refuting  the 
statements  of  Professor  Henry  in  the  deposition  given  by  the  latter  in 
1849;  that  he  has  not  proved  any  one  of  the  accusations  against  Prof. 
Henry  made  in  the  article  in  Shaffner's  Telegraph  (Companion  in  1855, 
and  that  he  has  not  disproved  any  one  of  his  own  admissions  in  re- 
gard to  Prof.  Henry's  discoveries  in  electro-magnetism,  and  their  im- 
portance to  his  own  invention  of  the  electro-magnetic  telegraph. 

Eesolved,  That  there  is  nothing  in  Professor  Morse's  article  that  di- 
minishes, in  the  least,  the  confidence  of  this  Board  in  the  integrity  of 
Prof.  Henry,  or  in  the  value  of  those  great  discoveries  which  have 
placed  his  name  among  those  of  the  most  distinguished  cultivators  of  '| 
science,  and  have  done  much  to  exalt  the  scientific  reputation  of  the    4 
country. 

liesdved,  That  this  report,  with  the  resolutions,  be  recorded  in  the 
Proceedings  of  the  Board  of  Regents  of  the  Institution. 
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The  report  was  accepted  and  the  resolutions  were  unanimously 
adopted.     The  Board  then  adjourned  sine  die. 


APPENDIX  TO  THE  REPORT  OF  THE  COMMITTEE. 


STATEMENT  OF  PROFESSOR  HENRY   IN   RELATION  TO  THE  HISTORY  OF  THE 
ELECTROMAGNETIC  TELEGRAPH. 

In  the  beginning  of  my  deposition  I  was  requested  to  give  a  sketch 
of  the  history  of  electro-magnetism  having  a  bearing  on  the  telegraph, 
and  the  account  I  then  gave  from  memory  I  have  since  critically 
examined  and  find  it  fully  corroborated  by  reference  to  the  original 
authorities.  My  sketch,  which  was  the  substance  of  what  I  had  been 
in  the  habit  of  giving  in  my  lectures,  was  necessarily  very  concise,  and 
almost  exclusively  confined  to  one  class  of  facts,  namely,  those  having 
a  direct  bearing  on  Mr.  Morse's  invention,  and  my  paper  in  Silliman's ; 
Journal  was  likewise  very  brief  and  intended  merely  for  scientific 
men.  In  order,  therefore,  to  set  forth  more  clearly  in  what  my  own 
improvements  consisted  it  may  be  proper  to  give  a  few  additional 
particulars  respecting  some  points  in  the  progress  of  discovery,  illus- 
trated by  wood  cuts. 

There  are  several  forms  of  the  electrical  telegraph :  first,  that  in 
which  frictional  electricity  has  been  proposed  to  produce  sparks  and ' 
motion  of  pith  balls  at  a  distance. 

Second,  that  in  which  galvanism  has  been  employed  to  produce 
signals  by  means  of  bubbles  of  gas  from  the  decomposition  of  water. 

Third,  that  in  which  electro-magnetism  is  the  motive  power  to 
produce  motion  at  a  distance;  and  again,  of  the  latter  there  are  two 
kinds  of  telegraph,  those  in  which  the  intelligence  is  indicated  by  the 
motion  of  a  magnetic  needle,  and  those  in  which  sounds  and  per- 
manent signs  are  made  by  the  attraction  of  an  electro-magnet.  The 
latter  is  the  class  to  which  Mr.  Morse's  invention  belongs.  The  fol- 
lowing is  a  brief  exposition  of  the  several  steps  which  led  to  this  form 
of  the  telegraph. 

The  first  essential  fact,  as  I  stated  in  my  testimony,  which  ren- 
dered the  electro-magnetic  telegraph  possible  was  discovered  by 
Oersted,  in  the  winter  of  1819-'20.  It  is  illustrated  by  figure  1,  ini 
"^hich   the   magnetic  ^^'  *• 

needle  is  deflected  by  n 

tte  action  of  a  cur-  ^  ^ 
^ent     of     galvanism 
tiransmitted    through 
the  wire  A  B.     (See  Annals  of  Philosophy,  vol.  16,  page  273.) 
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The  second  fact  of  importance,  discovered  in  1820,  by  Arago  and 
^^•^'  Davy,  is  illustrated  in 

figure  2.  It  consists 
in  this,  that  while  a 
current  of  galvanism  is 
passing  through  a  cop* 
per  wire  A  B,  it  is 
magnetic,  it  attracts  iron  filings  and  not  those  of  copper  or  brass,  and 
is  capable  of  developing  magnetism  in  soft  iron.  (See  Annales  de 
Chimie,  vol.  15,  page  94.) 

The  next  important  discovery,  also  made  in  18.i0,  by  Ampere,  was 

that  two  wires  through  which  galvanic  currents  are  passing  in  the 

same  direction  attract,  and  in  opposite  diiection  repel,  each  other. 

On  this  fact  AmpSre  founded  his  celebrated  theory,  that  magnetism 

•  onsists  merely  in  the  attraction  of  electrical  currents  revolving  at 

right  angles  to  the  line  joining  the  two  poles  of  the  magnet.    The 

magnetisation  of  a  bar  of  steel  or  iron,  according  to  this  theory,  con- 

.jsists  in  establishing  within  the  metal  by  induction  a  series  of  electrical 

.<5urrents,  all  revolving  in  the  same  direction  at  right  angles  to  the 

;axis  or  length  of  the  bar.    (See  Annales  de  Chimie,  vol.  15,  page  69.) 

It  was  this  theory  which  led  Arago,  as  he  states,  to  adopt  the  method 

.  of  magnetizing  sewing  needles  and  pieces  of  steel  wire,  shown  in 

Fig.  3.  figure  3.    This  method 


-C 


consists    in    transmit- 
ting a  current  of  elec- 
tricity through  a  helix 
1  surrounding    the    needle    or    wire    to    be    magnetized.      For   the 
,  purpose  of  insulation  the  needle  was  inclosed  in  a  glass  tube,  and  the 
I  several  turns  of  the  helix  were  at  a  distance  from  each  other  to  insure 
the  passage  of  electricity,  through  the  whole  length  of  the  wire,  or,  in 
other  words,  to  prevent  it  from  seeking  a  shorter  passage  by  cutting 
.  across  from   one  spire  to  another.     The  helix  employed  by  Arago 
.  obviously  approximates  the  arrangement   required  by  the  theory  of 
Ampere,  in  order  to  develop  by  induction  the  magnetism  of  the  iron. 
By  an  attentive  perusal  of  the  original  account  of  the  experiments  of 
Arago,  given  in  the  Annales  de  Chimie  et  Physique,  vol.  XV,  1820, 
page  93,  it  will  be  seen  that,  properly  speaking,  he  made  no  electro- 
1  magnet,  as  has  been  asserted  by  Morse  and  others ;  his  experiments 
'  were  confined  to  the  magnetism  of  iron  filings,  to  sewing  needles  and 
]  pieces  of  steel  wire  of  the  diameter  of  a  millimetre,  or  of  about  the 
T  thickness  of  a  small  knitting  needle.     (See  Annales  de  Chimie,  vol. 
15,  page  95.) 
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Mr.  Sturgeon,  in  1825,  made  an  important  step  in  advance  of  the 
experim^ts  of  Arago,  and  produced  what  is  properly  known  as  the 
electro-magnet.  He  bent  a  piece  of  iron  wire  into  the  form  of  a  horse- 
shoe, covered  it  with  varnish  to  insulate  it,  and  surrounded  it  with  a 
helix,  of  which  the  spires  were  at  a  distance.  When  a  current  of 
galvanism  was  passed  through  the  helix  from  a  small  battery  of  a 
single  cup  the  iron  wire  became  magnetic,  and  continued  so  during 
the  passage  of  the  current.  When  the  current  was  interrupted  the 
magnetism  disappeared,  and  thus  was  produced  the  first  temporary 
soft  iron  magnet. 

The  electro-magnet  of  Sturgeon  is  shown  mg.  a. 

in  figure  4,  which  is  an  exact  copy  from  the 
drawing  in  the  Transactions  of  the  Society 
for  the  Encouragement  of  Arts,  &c.,  vol. 
XLIII.  By  comparing  figures  3  and  4 
it  will  be  seen  that  the  helix  employed  -|^ 
by  Sturgeon  was  of  the  same  kind  as  that 
used  by  Arago ;  instead,  however,  of  « 
straight   steel   wire  inclosed  in  a  tube  of 

glass,  the  former  employed  a  bent  wire  of  soft  iron.  The  difierence 
in  the  arrangement  at  first  sight  might  appear  to  be  small,  but  the 
di£fer6nce  in  the  results  produced  was  important,  since  the  temporary 
magnetism  developed  in  the  arrangement  of  Sturgeon  was  sufficient 
to  support  a  weight  of  several  pounds,  and  an  instrument  was  thus 
produced  of  value  in  future  research. 

The  next  improvement  was  made  by  myself.  After  reading  an 
account  of  the  galvanometer  of  Schweigger,  the  idea  occurred  to  me  that 
a  much  nearer  approximation  to  the  requirements  of  the  theory  of 
AmpSre  could  be  attained  by  insulating  the  conducting  wire  itself, 
instecul  of  the  rod  to  be  magnetized,  and  by  covering  the  whole  sur- 
face of  the  iron  with  a  series  of  coils  in  close  contact.  This  was 
effected  by  insulating  a  long  wire  with  silk  thread,  and  winding  this 
around  the  rod  of  iron  in  close  coils  from  one  end  to  the  other.  The 
same  principle  was  extended  by  employing  a  still  Fig.s. 

longer  insulated  wire,  and  winding  several  strata 
of  this  over  the  first,  care  being  taken  to  insure 
the  insulation  between  each  stratum  by  a  cover- 
ing of  silk  ribbon.  By  this  arrangement  the  rod 
was  surrounded  by  a  compound  helix  formed  of  a 
long  wire  of  many  coils,  instead  of  a  single  helix 
of  a  few  coils,  (figure  5.) 
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In  the  arrangement  of  Arago  and  Sturgeon  the  several  tarns  of 
\rire  were  not  precisely  at  right  angles  to  the  axis  of  the  rod,  as  they 
should  he^  to  produce  the  effect  required  by  the  theory,  but  slightly 
oblique,  and  therefore  each  tended  to  develop  a  separate  magnetism 
not  coincident  with  the  axis  of  the  bar.  But  in  winding  the  wire 
over  itself  the  obliquity  of  the  several  turns  compensated  each 
other,  and  the  resultant  action  was  at  right  angles  to  the  bar.  The 
arrangement  then  introduced  by  myself  was  superior  to  those  of 
Arago  and  Sturgeon,  first  in  the  greater  multiplicity  of  turns  of  wire, 
and  second  in  the  better  application  of  these  turns  to  the  development 
of  magnetism.  The  power  of  the  instrument,  with  the  same  amount 
of  galvanic  force,  was  by  this  arrangement  several  times  increased. 

The  maximum  effect,  however,  with  this  arrangement  and  a  single 
battery  was  not  yet  obtained.  After  a  certain  length  of  wire  had 
been  coiled  upon  the  iron  the  power  diminished  with  a  further  in- 
crease of  the  number  of  turns.  This  was  due  to  the  increased  resist- 
ance which  the  longer  wire  offered  to  the  conduction  of  electricity. 
Two  methods  of  improvement  therefore  suggested  themselves.  The 
first  consisted,  not  in  increasing  the  length  of  the  coil,  but  in  using 
a  number  of  separate  coils  on  the  same  piece  of  iron.  By  this  ar- 
rangement the  resistance  to  the  conduction  of  the  electricity  was 
diminished  and  a  greater  quantity  made  to  circulate  around  the  iron 
from  the  same  battery.  The  second  method  of  producing  a  similar 
result  consisted  in  increasing  the  number  of  elements  of  the  battery, 
or,  in  other  words,  the  projectile  force  of  the  electricity,  which  enabled 
it  to  pass  through  an  increased  number  of  turns  of  wire,  and  thus, 
^'s-  ^-  by  increasing  the  length  of  the  wire,  to  develop 

the  maximum  power  of  the  iron. 
^%-v  To  test  these  principles  on  a  larger  scale  the 

",^      experimental  magnet  was  constructed,  which  is 
'$t^     shown  in  figure  6.     In  this  a  number  of  com- 
"j^-    pound  helices  were  placed  on  the  same  bar,  their 
V^    ends  left  projecting,  and  so  numbered  that  they 
could  be  all  united  into  one  long  helix,  or  va- 
riously combined  in  sets  of  lessser  length. 

From  a  series  of  experiments  with  this  and  other  magnets  it  was 
proved  that,  in  order  to  produce  the  greatest  amount  of.  magnetism 
from  a  battery  of  a  single  cup,  a  number  of  helices  is  required  ;  hut 
when  a  compound  battery  is  used  then  one  long  wire  must  be  em- 
ployed, making  many  turns  around  the  iron,  the  length  of  wire  and 


PROCEEDINGS  OF  THE  EEGENTS.  103 

consequently  the  number  of  turns  being  commensurate  with  the  pro- 
jectile power  of  the  battery. 

In  describing  the  results  of  my  experiments  the  terms  intensity  and 
quantity  magnets  were  introduced  to  avoid  circumlocution,  and  were 
intended  to  be  used  merely  in  a  technical  sense.  By  the  intensity 
magnet  I  designated  a  piece  of  soft  iron,  so  surrounded  with  wii:e 
that  its  magnetic  power  could  be  called  into  operation,  by  an  intensity 
battery,  and  by  a  quantity  magnet,  a  piece  of  iron  so  surrounded  by  a 
number  of  separate  coils  that  its  magnetism  could  be  fully  developed 
by  a  quantity  battery. 

I  was  the  first  to  point  out  this  connexion  of  the  two  kinds  of 
the  battery  with  the  two  forms  of  the  magnet  in  my  paper  in  Silli- 
man's  Journal,  January  1831,  and  clearly  to  state  that  when  mag- 
netism was  to  be  developed  by  means  of  a  compound  battery,  one  long 
coil  was  to  be  employed,  and  when  the  maximum  effect  was  to  be  pro- 
duced by  a  single  battery,  a  number  of  single  strands  were  to  be  used. 

These  steps  in  the  advance  of  electro-magnetism  though  small,  were 
such  as  to  interest  and  astonish  the  scientific  world.  With  the  same 
^attery  used  by  Mr.  Sturgeon,  at  least  a  hundred  times  more  mag- 
netism was  produced  than  could  have  been  obtained  by  his  experiment. 
The  developments  were  considered  at  the  time  of  much  importance 
in  a  scientific  point  of  view,  and  they  subsequently  furnished  the  means 
by  which  magneto-electricity,  the  phenomena  of  dia-magnetism,  and 
the  magnetic  effects  on  polarized  light  were  discovered.  They  gave 
rise  to  the  various  forms  of  electro-magnetic  machines  which  have 
since  exercised  the  ingenuity  of  inventors  in  every  part  of  the  world, 
and  were  of  immediate  applicability  in  the  introduction  of  the  magnet 
to  telegraphic  purposes.  Neither  the  electro-magnet  of  Sturgeon  nor 
any  electro-magnet  ever  made  previous  to  my  investigations  wag 
applicable  to  transmitting  power  to  a  distance. 

The  principles  I  have  developed  were  properly  appreciated  by  the 
scientific  mind  of  Dr.  Gale,  and  applied  by  him  to  operate  Mr.  Morse's 
machine  at  a  distance. 

Previous  to  my  investigations  the  means  of  developing  magnetism 
in  soft  iron  were  imperfectly  understood.  The  electro-magnet  made 
by  Sturgeon,  and  copied  by  Dana,  of  New  York,  was  an  imperfect 
quantity  magnet,  the  feeble  power  of  which  was  developed  by  a  single 
battery.  It  was  entirely  inapplicable  to  a  long  circuit  with  an  inten- 
sity battery,  and  no  person  possessing  the  requisite  scientific  know- 
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ledge  would  have  attempted  to  use  it  in  that  connexion  after  reading 
my  paper. 

In  sending  a  message  to  a  distance  two  circuits  are  employed,  the 
first  a  long  circuit  through  which  the  electricity  is  sent  to  the  distant 
station  to  bring  into  action  the  second,  a  short  one,  in  which  is  the 
local  battery  and  magnet  for  working  the  machine.  In  order  to  give 
projectile  force  jBuflScient  to  send  the  power  to  a  distance,  it  is  neces- 
sary to  use  an  intensity  battery  in  the  long  circuit,  and  in  connexion 
with  this,  at  the  distant  station,  a  magnet  surrounded  with  many 
turns  of  one  long  wire  must  be  employed  to  receive  and  multiply  the 
efiect  of  the  current  enfeebled  by  its  transmission  through  the  long 
conductor.  In  the  local  or  short  circuit  either  an  intensity  or  a  quan- 
tity magnet  may  be  employed.  If  the  first  be  used,  then  with  it  a 
compound  battery  will  be  required  ;  and,  therefore,  on  account  of  the 
increased  resistance  due  to  the  greater  quantity  of  acid,  a  less  amount 
of  work  will  be  performed  by  a  given  amount  of  material ;  and,  con- 
sequently, though  this  arrangement  is  practicable  it  is  by  no  means 
economical.  In  my  original  paper  I  state  that  the  advantages  of  a 
greater  conducting  power,  from  using  several  wires  in  the  quantity 
magnet,  may,  in  a  less  degree,  be  obtained  by  substituting  for  them  one 
large  wire ;  but  in  this  case,  on  account  of  the  greater  obliquity  of 
the  spires  and  other  causes,  the  magnetic  efiect  would  be  less.  In 
accordance  with  these  principles,  the  receiving  magnet,  or  that  which 
is  introduced  into  the  long  circuit,  consists  of  a  horse-shoe  magnet 
surrounded  with  many  hundred  turns  of  a  single  long  wire,  and  is 
operated  with  a  battery  of  from  12  to  24  elements  or  more,  while  in 
the  local  circuit  it  is  customary  to  employ  a  battery  of  one  or  two 
elements  with  a  much  thicker  wire  and  fewer  turns. 

It  will,  I  think,  be  evident  to  the  impartial  reader  that  these  were 
improvements  in  the  electro-magnet  which  first  rendered  it  adequate 
to  the  transmission  of  mechanical  power  to  a  distance ;  and  had  I 
omitted  all  allusion  to  the  telegraph  in  my  paper,  the  conscientious 
historian  of  science  would  have  awarded  me  some  credit,  however 
small  might  have  been  the  advance  which  I  made.  Arago  and  Stur- 
geon, in  the  accounts  of  their  experiments,  make  no  mention  of  the  tel- 
egraph, and  yet  their  names  always  have  been  and  will  be  associated 
with  the  invention.  I  briefly,  however,  called  attention  to  the  fact  of 
the  applicability  of  my  experiments  to  the  construction  of  the  tele- 
graph ;  but  not  being  familiar  with  the  history  of  the  attempts  made 
in  regard  to  this  invention,  I  called  it  ''Barlbw's  project,"  while  I  ought 
to  have  stated  that  Mr.  Barlow's  investigation  merely  tended  to  dis- 
prove the  possibility  of  a  telegraph. 
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I  did  not  refer  exclusively  to  the  needle  telegraph  when,  in  my 
paper,  I  stated  that  the  magnetic  action  of  a  current  from  a  trough  is  at 
least  not  sensibly  diminished  by  passing  through  a  long  wire.  This 
is  evident  from  the  fact  that  the  immediate  experiment  from  which 
this  deduction  was  made  was  by  means  of  an  electro-magnet  and  not 
by  means  of  a  needle  galvanometer^ 

At  the  conclusion  of  the  series  of  experiments  which  I  described  in 
Silliman's  Journal,  there  were  two  applications  of  the  electro-magnet 
in  my  mind :  one  the  production  of  a  machine  to  be  moved  by  electro- 
magnetism,  and  the  other  the  transmission  of  or  calling  into  action 
power  at  a  distance.  The  first  was  carried  into  execution  in  the  con- 
struction of  the  machine  described  in  Silliman's  Journal,  vol.  20, 1831, 
and  for  the  purpose  of  experimenting  in  regard  to  the  second,  I  ar- 
ranged around  one  of  the  upper  rooms  in  the  Albany  Academy  a 
wire  of  more  than  a  mile  in  length,  through  which  I  was  enabled  to 
make  signals  by  sounding  a  bell,  (fig.  ^-  7. 

7.)    The  mechanical  arrangement  for 
affecting  this  object  was   simply   a 

steel  bar,  permanently  magnetized,  of 

about  ten  inches  in  length,  supported 

on  a  pivot  and  placed  with  its  north 

end  between  the  two  arms  of  a  horse- 

fihoe  magnet.     When  the  latter  was 

excited  by  the  current,  the  end  of  the 

T)ar  thus  placed  was  attracted  by  one 

firm  of  the  horse-shoe,  and  repelled 

ly  the  other,  and  was  thus  caused  to 

^nove  in  a  horizontal  plane  and  its  further  extremity  to  strike  a  bell 

suitably  adjusted. 

This  arrangement  is  that  which  is  alluded  to  in  Professor  Hall's 

letter*  as  having  been  exhibited  to  him  in  1832    It  was  not,  however, 

^t  that  time  connected  with  the  long  wire  above  mentioned,  but  with 

^  shorter  one  put  up  around  the  room  for  exhibition. 

At  the  time  of  giving  my  testimony,  I  was  uncertain  as,to  when  I 

tad  first  exhibited  this  contrivance,  but  have  since  definitely  settled 

^h  fact  by  the  testimony  of  Hall  and  others  that  it  was  before  I  left 

Albany,  and  abundant  evidence  can  be  brought  to  show  that  previous 

*o  my  going  to  Princeton  in  November,  1832,  my  mind  was  much 
^^upied  with  the  subject  of  the  telegraph,  and  that  I  introduced  it  in 
^y  course  of  instruction  to  the  senior  class  in  the  Academy.     I  should 

*  See  the  Report  of  the  Committee,  page  96,  and  Proceedings  of  the  Albany  Institute, 
Muary,  1858. 
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state,  however,  that  the  arrangement  that  I  have  described  was  merely 
a  temporary  one,  and  that  I  had  no  idea  at  the  time  of  abandoning 
my  researches  for  the  practical  application  of  the  telegraph.  Indeed, 
my  experiments  on  the  transmission  of  power  to  a  distance  were  super- 
seded by  the  investigation  of  the  remarkable  phenomena,  which  I  had 
discovered  in  the  course  of  these  experiments,  of  the  induction  of  a 
current  in  a  long  wire  on  itself,  and  of  which  I  made  the  first  mentioQ 
in  a  paper  in  8illiman's  Journal  in  1832,  vol.  22. 

I  also  devised  a  method  of  breaking  a  circuit,  and  thereby  causing  a 
large  weight  to  fall.  It  was  intended  to  illustrate  the  practicability  of 
calling  into  action  a  great  power  at  a  distance  capable  of  producing 
mechanical  effects  ;  but  as  a  description  of  this  was  not'printed,  I  do 
not  place  it  in  the  same  category  with  the  experiments  of  which  I 
published  an  account,  or  the  facts  which  could  be  immediately  de- 
duced from  my  papers  in  Silliman's  Journal. 

From  a  careful  investigation  of  the  history  of  electro-magnetism 
in  its  connexion  with  the  telegraph,  the  following  facts  may  be  es- 
tablished : 

1.  Previous  to  my  investigations  the  means  of  developing  magDetism 
in  soft  iron  were  imperfectly  understood,  and  the  electro-magnet 
which  then  existed  was  inapplicable  to  the  transmission  of  power  to  a 
distance. 

2.  I  was  the  first  to  prove  by  actual  experiment  that,  in  order  to 
develop  magnetic  power  at  a  distance,  a  galvanic  battery  of  intensity 
must  be  employed  to  project  the  current  through  the  long  conductor, 
and  that  a  magnet  surrounded  by  many  turns  of  one  long  wire  must  be 
used  to  receive  this  current. 

3  I  was  the  first  actually  to  magnetize  a  piece  of  iron  at  a  distance, 
and  to  call  attention  to  the  fact  of  the  applicability  of  my  experiments 
to  the  telegraph. 

4.  I  was  the  first  to  actually  sound  a  bell  at  a  distance  by  means  of 
the  electro-magnet. 

5.  The  principles  I  had  developed  were  applied  by  Dr.  Gale  to 
render  Morse's  machine  effective  at  a  distance. 

The  results  here  given  were  among  my  earliest  experiments  ;  in  a 
scientific  point  of  view  I  considered  them  of  much  less  importance 
than  what  I  subsequently  accomplished  ;  and  had  I  not  been  called 
upon  to  give  my  testimony  in  regard  to  them,  I  would  have  suffered 
them  to  remain  without  calling  public  attention  to  them,  apart  of  the 
history  of  science  to  be  judged  of  by  scientific  men  who  are  the  best 
qualified  to  pronounce  upon  their  merits. 
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DEPOSITION  OF  JOSEPH  HENRY,  IN  THE  CASE  OF 
MORSE  V8.  O'REILLY, 

TAKEN  AT  BOSTON^   SEPTEMBER^  1849. 

{From  the  Record  of  the  Supreme  Court  of  the  United  States. '\ 

1.  Please  state  your  place  of  residence  and  your  occupation  ;  also, 
what  attention,  if  any,  you  ha^e  given  to  the  subjects  of  electricity, 
magnetism,  and  electro-magnetism. 

Answer, — I  begin  this  deposition  with  the  express  statement  that  I 
do  not  voluntarily  give  my  testimony ;  but  that  I  appear  on  legal 
summons,  and  in  submission  to  law.  I  am  Secretary  to  the  Smith* 
sonian  Institution,  established  in  the  city  of  Washington,  where  I 
now  reside.  The  principal  direction  of  the  Institution  is  confided  to 
me.  As  I  do  not  expect  to  return  to  Washington  until  some  time  in 
October,  I  have  been  called  upon  to  give  my  testimony  here  in  Boston ; 
on  this  account  I  labor  under  the  disadvantage  of  being  obliged  to 
testify  without  my  notes  and  papers,  which  are  now  in  Washington. 

I  commenced  the  study  of  electro-magnetism  in  1827  ;  and  since  then 
have,  at  different  times,  [until]  within  the  last  two  and  a  half  years, 
when  I  became  Secretary  of  the  Smithsonian  Institution,  made  original 
investigations  in  this  and  kindred  branches  of  physical  science.  I  know 
no  person  in  our  country  who  has  paid  more  attention  to  the  study  of 
the  principles  of  electro-magnetism  than  myself. 

2.  Please  give  a  general  account  of  the  progress  of  the  science  of 
electro- magnetism,  as  connected  with  telegraphic  communication  ;  and 
of  any  inventions  or  discoveries  in  electro-magnetism  applicable  to 
the  telegraph,  made  by  yourself. 

Answer, — I  consider  an  electro-magnetic  telegraph  as  one  which 
operates  by  the  combined  influence  of  electricity  and  magnetism.  Prior 
to  the  winter  of  1819-'20,  no  form  of  the  electro-magnetic  telegraph 
was  possible ;  the  scientific  principles  on  which  it  is  founded  were 
then  unknown.  The  first  fact  of  electro-magnetism  was  discovered 
by  Oersted,  of  Copenhagen,  during  that  winter.  It  is  this  :  A  wire 
being  placed  close  above,  or  below,  and  parallel  to  a  magnetic  needle, 
and  a  galvanic  current  being  transmitted  through  the  wire,  the  needle 
will  tend  to  place  itself  at  right  angles  to  it.  This  fact  was  widely 
published,  and  the  account  was  everywhere  received  with  interest. 

The  second  fact  of  importance  was  discovered  independently,  and 
about  the  same  time,  by  Arago,  at  Paris,  and  Davy,  at  London.  It 
is  this :  During  the  transmission  of  a  galvanic  current  through  a  wire 
of  copper,  or  any  other  metal,  the  wire  exhibits  magnetic  properties, 
attracting  iron,  but  not  copper  filings,  and  having  the  power  of  in- 
ducing permanent  magnetism  in  steel  needles.  The  next  important 
fact  was  discovered  by  Ampere,  of  Paris,  one  of  the  most  sagacious 
and  successful  cultivators  of  physical  science  in  the  present  century. 
It  is  this  :  Two  parallel  wires  through  which  galvanic  currents  are 
passing  in  the  same  direction,  attract  each  other  ;  but  if  the  currents 
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pass  in  opposite  directions,  they  repel  each  other.  On  this  fact 
Ampere  founded  his  ingenious  theory  of  magnetism  and  electro-mag- 
netism. According  to  this  theory,  all  magnetic  phenomena  result 
from  the  attraction  or  repulsion  of  electric  currents,  supposed  to  exist 
in  the  iron  at  right  angles  to  the  length  of  the  bar  ;  and  that  all  the 
phenomena  of  magnetism  and  electro-magnetism  are  thus  referred  to 
one  principle,  namely,  the  action  of  electrical  currents  on  ea^h  other. 

Ampfere  deduced  from  this  theory  many  interesting  results,  which 
were  afterwards  verified  by  experiment.  He  also  proposed  to  the 
French  Academy  a  plan  for  the  application  of  electro-magnetism  to 
the  transmission  of  intelligence  to  a  distance  ;  this  consisted  in  de- 
flecting a  number  of  needles  at  the  place  of  receiving  intelligence,  by 
galvanic  currents  transmitted  through  long  wires.  This  transmission 
was  to  be  effected  by  completing  a  galvanic  circuit.  When  completed, 
the  needle  was  deflected.  When  interrupted,  it  returned  to  its  ordi- 
nary position,  under  the  influence  of  the  attraction  of  the  earth.  This 
project  of  AmpSre  was  never  reduced  to  practice.  All  these  discoveries 
and  results  were  prior  to  1823. 

The  next*  investigations  relating  to  the  magnetic  telegraph  were 
published  in  1825  ;  they  were  by  Mr.  Barlow,  of  the  Royal  Military 
Academy  of  Woolwich,  England.  He  found  that  there  was  great 
diminution  in  the  power  of  the  galvanic  current  to  produce  effects 
with  an  increase  of  distance;  a  diminution  so  great  in  a  distance  of 
two  hundred  feet  was  observed,  as  to  convince  him  of  the  impractica- 
bility of  the  scheme  of  the  electro-magnetic  telegraph.  His  experi- 
ments led  him  to  conclude  that  the  power  was  inversely  as  the 
square  root  of  the  length  of  the  wire.  The  publication  of  these 
results  put  at  rest,  for  a  time,  all  attempts  to  construct  an  electro- 
magnetic telegraph. 

The  next  investigations,  in  the  order  of  time,  bearing  on  the  tele- 
graph, were  made  by  Mr.  Sturgeon,  of  England.  He  bent  a  piece  of 
iron  wire  into  the  form  of  a  horse-shoe,  and  put  loosely  around  it  a 
coil  of  copper  wire,  with  wide  intervals  between  the  turns  or  spires 
to  prevent  them  touching  each  other,  and  through  this  coil  he  trans- 
mitted a  current  of  galvanism.  The  iron,  under  the  influence  of  this 
current,  became  magnetic,  and  thus  was  produced  the  first  electro- 
magnetic magnet,  sometimes  called  simply  the  electro-magnet.  An 
account  of  this  experiment  was  first  published  in  November,  1825,  in 
the  Transactions  of  the  Society  for  the  Encouragement  of  the  Arts  in 
England  ;  and  was  made  known  in  this  country  through  the  Annals 
of  Philosophy  for  November,  1826. 

Nothing  further  was  done  pertaining  to  the  telegraph  until  my 
own  researches  in  electro-magnetism,  which  were  commenced  in  1828, 
and  continued  in  1829,  1830,  and  subsequently  ;  Barlow's  results,  as 
I  before  observed,  had  prevented  all  attempts  to  construct  a  magnetic 
telegraph  on  the  plan  of  Ampere,  and  our  own  knowledge  of  the  de- 
velopment of  magnetism  in  soft  iron,  as  left  by  Sturgeon,  was  not 
such  as  to  be  applicable  to  telegraphic  purposes.  The  electro-magnet 
of  Sturgeon  could  not  be  made  to  act  by  a  current  through  a  long 
wire,  as  will  be  apparent  hereafter  in  this  deposition. 

After  repeating  the  experiments  of  Oersted,  Ampfere,  and  others, 
and  publishing  an  account  in  1828  of  various  modifications  of  electro- 
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magnetic  apparatus,  I  commenced  in  that  year  the  investigation  of 
the  laws  of  the  development  of  magnetism  in  soft  iron,  by  means  of 
the  electrical  current.  The  first  idea  that  occurred  to  me  in  accord- 
ance with  the  theory  of  Ampere,  with  reference  to  increasing  the 
Eower  of  the  electro-magnet,  was  that  of  using  a  longer  wire  than 
ad  before  been  employed.  A  wire  of  sixty  feet  in  length,  covered 
with  silk,  was  wound  round  a  whole  length  of  an  iron  bar,  either 
straight  or  in  the  form  of  a  U,  so  as  to  cover  its  whole  length  with 
several  thicknesses  of  the  wire. 

The  results  of  this  arrangement  were  such  as  I  had  anticipated, 
and  electro-magnets  of  this  kind,  exhibited  to  the  Albany  Institute 
in  March,  1829,  possessed  magnetic  power  superior  to  that  of  any 
before  known. 

The  idea  afterwards  occurred  to  me  that  the  quantity  of  galvanism, 
supplied  by  a  small  galvanic  battery,  mi^ht  be  applied  to  develop  a 
still  greater  amount  of  magnetic  power  m  a  large  bar  of  iron.  On 
experiment,  I  found  this  idea  correct.  A  battery  of  two  and  a  half 
square  inches  of  zinc,  developed  magnetism  in  a  large  bar  sufficient  to 
lift  fourteen  pounds. 

The  next  suggestion  which  occurred  to  me  was  that  of  using  a 
number  of  wires  of  the  same  length  around  the  same  bar,  so  as  to 
lessen  the  resistance  which  the  galvanic  current  experienced  in  pass- 
ing from  the  zinc  to  the  copper  through  the  coil.  To  bring  this  to 
the  test  of  experiment,  a  second  wire,  equal  in  length  to  the  first, 
was  wound  around  the  last  mentioned  magnet,  and  its  ends  soldered 
to  the  plates  of  the  same  battery. 

The  magnet  with  this  additional  wire  lifted  twenty-eight  pounds, 
or,  in  other  words,  its  power  was  doubled. 

A  series  of  experiments  was  afterwards  made,  to  determine  the  re- 
sistance to  conduction  of  wires  of  difierent  lengths  and  diameters,  and 
the  proper  lengths  and  number  of  wires  for  producing,  with  different 
kinds  of  galvanic  batteries,  the  maximum  of  amount  of  magnetic  de- 
velopment with  a  given  quantity  of  zinc  surface.  For  this  purpose  a 
bar  of  soft  iron,  two  inches  square  and  twenty  inches  long,  weighing 
twenty-one  pounds,  and  much  larger  than  any  before  used,  was  bent 
in  the  form  of  a  horse-shoe.  Around  this  were  wound  nine  strands 
of  copper  wire,  each  sixty  feet  long,  the  ends  left  projecting  so  that 
one  or  more  coils  could  be  used  at  once,  either  connected  with  a  bat- 
tery or  with  each  other,  thus  forming  several  coils  with  several  battery 
connexions,  or  one  long  coil  with  single  battery  connexions.  The 
greatest  effect  obtained  with  this  magnet,  using  a  battery  of  a  single 
pair,  with  a  zinc  plate  of  two-fifths  of  a  square  foot  of  surface,  and  all 
the  wire  arranged  as  separate  coils,  was  to  lift  a  weight  of  six  hun- 
dred and  fifty  pounds  ;  with  a  large  battery  the  effect  was  increased 
to  seven  hundred  and  fifty  pounds.  In  a  subsequent  series  of  experi- 
ments, not  published  with  the  preceding,  the  same  magnet  was  made 
to  sustain  one  thousand  pounds.  When  a  compound  battery  was 
employed  of  a  number  of  pairs,  it  was  found  that  the  greatest  effect 
was  produced  when  all  the  wires  were  arranged  as  a  single  long  coil. 
I  subsequently  constructed  electro-magnets  on  the  same  plan,  which 
supported  much  greater  weights.  One  of  these,  now  in  the  cabinet 
of  Princeton,  will  sustain  three  thousand  six  hundred  pounds  with  a 
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battery  occupying  about  a  cubic  foot  of  space.     It  consists  of  thirty 
strands  of  wire,  each  about  forty  feet  in  length. 

The  abovementioned  experiments  exhibit  the  important  fact  that 
when  a  galvanic  battery  of  intensity  (that  is  to  say,  a  battery  con- 
sisting of  a  number  of  pairs)  is  employed,  the  electro-magnet  con- 
nected with  it  must  be  wound  with  one  long  wire,  in  order  to  produce 
the  greatest  effect ;  and  that  when  a  battery  of  quantity,  (that  is,  one 
of  a  single  pair,)  is  employed,  the  proper  form  of  the  magnet  con- 
nected with  it  is  that  in  which  several  shorter  wires  are  wound  around 
the  iron.  The  first  of  these  magnets,  which  is  the  one  now  employed 
in  the  long  or  main  circuit  of  the  telegraph,  may  be  called  an  intensity 
magnet ;  and  the  second,  which  is  used  in  the  local  circuit,  may  be 
denominated  the  quantity. 

The  quantity  of  electricity  which  can  be  passed  through  a  long 
circuit  of  ordinary-sized  wire  is,  under  the  most  favorable  circum- 
stances, exceedingly  small,  and  in  order  that  this  may  develop  mag- 
netism in  a  bar  of  iron,  it  was  necessary  that  it  should  be  made  to 
revolve  many  times  around  the  iron,  that  its  effects  may  be  multiplied; 
and  this  is  effected  by  using  a  long  single  coil.  Hence  it  will  be  seen 
that  the  electro-magnet  of  Mr.  Sturgeon  was  not  applicable  to  tele- 
graphic purposes  in  a  long  circuit. 

Previous  to  making  the  last  experiments  above  mentioned,  in  order 
to  guide  myself,  I  instituted  a  series  of  preliminary  experiments  on 
the  conduction  of  wires  of  different  lengths  and  diameters,  with  dif- 
ferent batteries.  In  these  experiments  a  galvanometer^  or  an  instru- 
ment consisting  of  a  magnetic  needle  freely  suspended  within  a  coil 
of  wire,  was  first  employed  to  denote,  by  the  deflection  of  its  needle, 
the  power  of  the  current.  The  result  from  a  number  of  experiments, 
with  a  battery  of  a  single  pair,  was  the  same  as  that  obtained  by 
Barlow,  namely,  that  the  power  diminished  rapidly  with  the  increase 
of  distance.  With  the  same  battery,  and  a  larger  wire,  the  diminution 
was  less.  The  galvanometer  was  next  removed,  and  a  small  electro- 
magnet substituted  in  its  place.  With  a  single  battery,  the  same 
result  was  again  obtained — a  great  diminution  of  lifting  power  with 
the  increase  of  distance.  After  this  the  battery  of  a  single  pair  waa 
removed  and  its  place  supplied  by  one  ot  intensity,  consisting  of 
twenty-five  pairs.  With  this  the  important  fact  was  observed,  that 
no  perceptible  diminution  of  the  lifting  power  took  place,  when  the 
current  was  transmitted  through  an  intervening  wire  between  the 
battery  and  the  magnet  of  upwards  of  one  thousand  feet. 

This  was  the  first  discovery  of  the  fact  that  a  galvanic  current 
could  be  transmitted  to  a  great  distance  with  so  little  a  diminution  of 
force  as  to  produce  mechanical  effects,  and  of  the  means  by  which  the 
transmission  could  be  accomplished.  I  saw  that  the  electric  tele-' 
graph  was  now  practicable ;  and,  in  publishing  my  experiments  and 
their  results,  I  stated  that  the  fact  just  mentioned  was  applicable  to 
Barlow's  project  of  such  a  telegraph.  I  had  not  the  paper  of  Barlow 
before  me,  and  erred  in  attributing  to  him  a  project  of  a  telegraph,  as 
he  only  disproved,  as  he  thought,  the  practicability  of  one.  But  the 
intention  of  the  statement  was  to  show  that  I  had  established  the  fact 
that  a  mechanical  effect  could  be  produced  by  the  galvanic  current  at 
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a  great  distance,  operating  upon  a  magnet  or  needle,  and  that  the 
telegraph  was  therefore  possible.  In  arriving  at  these  results,  and 
announcing  their  applicability  to  the  telegraph,  I  had  not  in  mind 
any  particular  form  of  telegraph,  but  referred  only  to  the  general  fact 
that  it  was  now  demonstrated  that  a  galvanic  current  could  be  trans- 
mitted to  great  distances  with  sufficient  power  to  produce  mechanical 
effects  adequate  to  the  desired  object. 

The  investigations  above  mentioned  were  all  devised  and  originated, 
and  the  experiments  planned,  by  myself.  In  conducting  the  latter, 
however,  I  was  assisted  by  Dr.  Philip  Ten  Eyck,  of  Albany.  An 
account  of  the  whole  was  published  in  the  19th  volume  of  Silliman's 
Journal,  in  1831,  with  the  exception  of  the  account  of  the  large 
magnet  afterwards  constructed  at  Princeton  in  1833,  and  the  experi- 
ment mentioned  of  lifting  a  thousand  pounds  with  one  of  my  first 
magnets.  While  I  was  engaged  in  these  researches.  Prof.  Moll,  of 
the  University  of  Utrecht,  was  pursuing  investigations  somewhat 
similar,  and  succeeded  in  making  powerful  electro-magnets,  but  made 
no  disfovery  as  to  the  distinction  between  the  two  kinds  of  magnets, 
or  the  transmissibility  of  the  galvanic  current  to  a  great  distance  with 
power  to  produce  mechanical  effects.  In  fact,  his  experiments  were 
but  a  repetition  on  a  large  scale  of  those  of  Sturgeon. 

After  completing  the  investigations  abovementioned,  I  commenced 
a  series  of  experiments  on  another  branch  of  electricity  closely  con- 
nected with  this  subject.  Among  other  things,  I  applied  the  princi- 
ples above  mentioned  to  the  construction  of  an  electro-magnetic 
machine,  which  has  since  excited  much  attention  in  reference  to  the 
application  of  electro-magnetism  as  a  motive  power  in  the  arts. 

In  1832  I  was  called  to  the  chair  of  natural  philosophy  in  the 
College  of  New  Jersey,  at  Princeton,  and  in  my  first  course  of  lectures 
in  that  institution,  in  1833,  and  in  every  subsequent  year  during  my 
connexion  with  that  institution,  I  mentioned  the  project  of  the  electro- 
magnetic telegraph,  and  explained  how  the  electro-magnet  might  be 
used  to  produce  mechanical  effects  at  a  distance  adequate  to  making 
signals  of  various  kinds.  I  never  myself  attempted  to  reduce  these 
principles  to  practice,  or  to  apply  any  of  my  discoveries  to  processes 
in  the  arts.  My  whole  attention,  exclusive  of  my  duties  to  the  college, 
was  devoted  to  original  scientific  investigations,  and  I  left  to  others 
what  I  considered  in  a  scientific  view  of  subordinate  importance  the 
application  of  my  discoveries  to  useful  purposes  in  the  arts.  Besides 
this,  I  partook  of  the  feeling  common  to  men  of  science,  which  disin- 
clines them  to  secure  to  themselves  the  advantages  of  their  discoveries 
by  a  patent. 

In  February,  183*7,  I  went  to  Europe  ;  and  early  in  April  of  that 
year  Prof.  Wheatstone,  of  London,  in  the  course  of  a  visit  to  him  in 
King's  College,  London,  with  Prof.  Bache,  now  of  the  Coast  Survey, 
explained  to  us  his  plans  of  an  electro-magnetic  telegraph ;  and^  among 
other  things,  exhibited  to  us  his  method  of  bringing  into  action  a 
second  galvanic  circuit.  This  consisted  in  closing  the  second  circuit 
by  the  deflection  of  a  needle,  so  placed  that  the  two  ends  projecting 
upwards,  of  the  open  circuit,  would  be  united  by  the  contact  of  the 
end  of  the  needle  when  deflected,  and  on  opening  or  breaking  of  the 
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circuit  so  closed  by  opening  the  first  circuit,  and  thus  interrupting  the 
current,  when  the  needle  would  resume  its  ordinary  position  under 
the  influence  of  the  magnetism  of  the  earth.  I  informed  him  that  I 
had  devised  another  method  of  producing  effects  somewhat  similar. 
This  consisted  in  opening  the  circuit  of  my  large  quantity  magnet  at 
Princeton,  when  loaded  with  many  hundred  pounds  weight,  by  at- 
tracting upward  a  small  piece  of  moveable  wire,  with  a  small  intensity 
magnet,  connected  with  a  long  wire  circuit.  When  the  circuit  of  the 
large  battery  was  thus  broken  by  an  action  from  a  distance,  the 
weights  would  fall,  and  great  mechanical  effect  could  thus  be  pnh 
duced,  such  as  the  ringing  of  church  bells  at  a  distance  of  a  hundred 
miles  or  more,  an  illustration  which  I  had  previously  given  to  my 
class  at  Princeton.  My  impression  is  strong,  that  I  had  explained 
the  precise  process  to  my  class  before  I  went  to  Europe,  but  testifying 
now  without  the  opportunity  of  reference  to  my  notes,  I  cannot  speak 
positively.  I  am,  however,  certain  of  having  mentioned  in  my  lectures 
every  year  previously,  at  Princeton,  the  project  of  ringing  bells  at  a 
distance,  by  the  use  of  the  electro-magnet,  and  of  having  frequently 
illustrated  the  principle  of  transmitting  power  to  a  distance  to  my 
class,  by  causing  in  some  cases  a  thousand  pounds  to  fall  on  the  floor, 
by  merely  lifting  a  piece  of  wire  from  two  cups  of  mercury  closing  the 
circuit. 

The  object  of  Prof.  Wheatstone,  as  I  understood  it,  in  bringing  into 
action  a  second  circuit,  was  to  provide  a  remedy  for  the  diminution  of 
force  in  a  long  circuit.  My  object,  in  the  process  described  by  me,  was 
to  bring  into  operation  a  large  quantity  magnet,  connected  with  a 
quantity  battery  in  a  local  circuit,  by  means  of  a  small  intensity 
magnet,  and  an  intensity  battery  at  a  distance. 

The  only  other  scientific  facts  of  importance  to  the  practical  opera- 
tion of  the  telegraph  not  already  mentioned  are  the  discovery  by 
Steinheil,  iu  1837,  in  Germany,  of  the  practicability  of  completing  a 
galvanic  circuit,  by  using  the  earth  for  completing  the  circuit,  and 
the  construction  of  the  constant  battery  in  1836,  or  about  that  time, 
by  Professor  Daniell,  of  King's  College,  London.  I  believe  that  I  was 
the  first  to  repeat  the  experiments  of  Steinheil  and  Daniell  in  this 
country.  I  stretched  a  wire  from  my  study  to  my  laboratory,  through 
a  distance  in  the  air  of  several  hundred  yards,  and  used  the  earth 
as  a  return  conductor,  with  a  very  minute  battery,  the  negative  ele- 
ment of  which  was  a  common  pin,  such  as  is  used  in  dress,  and  the 
positive  element  the  point  of  a  zinc  wire  immersed  in  a  single  drop  of 
acid.  With  this  arrangement,  a  needle  was  deflected  in  my  laboratory 
before  my  class.  I  afterwards  transmitted  currents  in  various  direc- 
tions through  the  college  grounds  at  Princeton.  The  exact  date  of 
these  experiments  I  am  unable  to  give  without  reference  to  my  notes. 
They  were  previous,  however,  to  the  unsuccessful  attempt  of  Mr.  Morse 
to  transmit  currents  of  electricity  through  wires  buried  in  the  earth 
between  Washington  and  Baltimore,  and  before  he  attempted  to  use  i 
the  earth  as  a  part  of  the  circuit.  Previous  to  this  time,  and  after  the  « 
abovementioned  experiments,  Mr.  Morse  visited  meat  Princeton,  to 
consult  me  on  the  arrangement  of  his  conductors.  During  this  visit, 
we  conversed  freely  on  the  subject  of  insulation  and  conduction  of 


PROCEEDINGS  OF  THE  REGENTS.  113 

Wires.     I  urged  him  to  put  his  wires  on  poles,  and  stated  to  him  my 
experiments  and  their  results. 

In  the  course  of  the  years  1836  and  1837,  various  plans  of  more  or 
less  merit,  were  devised,  and  more  or  less  fully  carried  into  eflfect,  for 
applying  the  principles  already  discoversd  to  the  construction  of  electro- 
magnetic telegraphs  in  different  parts  of  the  world,  but  of  these  1  do 
not  undertake  to  give  any  particular  account.  I  would  say,  however, 
that  of  these  plans  that  for  which  Mr.  Morse  subsequently  obtained  a 
patent  was,  in  my  judgment,  the  best. 

3.  Please  state  whether  or  not  you  are  acquainted  with  the  electro- 
magnetic telegraph  for  which  S.  F.  B.  Morse  obtained  a  patent  in 
1846.  If  you  are,  please  state  whether  any,  and  if  any,  which  of  the 
principles  or  plans  which  you  have  described  as  discovered,  or  an- 
nounced by  yourself  or  others  are  used  in  the  construction  or  opera- 
tion of  it.  State  also  what  principles  used  in  the  telegraph  are,  so 
far  as  you  know,  original  with  Professor  Morse. 

Answer. — I  am  acquainted  with  the  principles  and  general  mode  of, 
operation  of  the  telegraph  and  improvement  referred  to.     The  tele- 
graph is  based  upon  the  facts  discovered  by  myself  and  others,  of 
which  I  have  already  given  an  account. 

The  plan  which  was  first  described  to  me  in  the  autumn  of  1837  by 
Mr.  Morse,  or  by  Professor  Gale,  who  was  associated  with  him  in  the 
construction  of  the  telegraph,  was  to  employ  a  single  entire  circuit  of 
wire,  with  an  intensity  battery  to  excite  the  current,  and  an  intensity 
magnet  to  receive  it  and  produce  a  mechanical  action,  which  would 
work  the  recording  apparatus.  Mr.  Morse  afterwards  employed  the 
intensity  battery  in  a  long  circuit,  and  an  intensity  magnet  to  receive 
its  current  at  a  distant  point,  and  produce  the  mechanical  effect  of 
closing  a  secondary  circuit.  The  secondary  circuit  may  be  either  em- 
ployed to  transmit  a  second  current  to  a  distant  point  and  there  close 
a  third  circuit,  and  thus  continue  the  line,  or  for  working  a  recording 
apparatus  in  the  secondary  circuit,  or  it  may  be  employed  without 
reference  to  the  continuation  of  the  line,  as  a  short  local  circuit  to  work 
a  local  magnet.  In  the  first  case,  there  must  be  in  the  secondary  cir- 
cuit an  intensity  battery  and  intensity  magnet;  in  the  last  case, a  quan- 
tity magnet  and  quantity  battery  are  required. 

I  heard  nothing  of  the  secondary  circuit  as  a  part  of  Mr.  Morse's 
plan  until  after  his  return  from  Europe,  whither  he  went  in  1838.  It 
was  not  till  long  after  this  that  Mr.  Morse  used  the  earth  as  a  part  of 
the  circuit  in  accordance  with  the  discovery  of  Steinheil. 

I  am  not  aware  that  Mr.  Morse  ever  made  a  single  original  dis- 
covery, in  electricity,  magnetism,  or  electro-magnetism,  applicable  to 
the  invention  of  the  telegraph.  I  have  always  considered  his  merit 
to  consist  in  combining  and  applying  the  discoveries  of  others  in  the 
invention  of  a  particular  instrument  and  process  for  telegraphic  pur- 
poses. I  have  no  means  of  determining^  how  far  this  invention  is 
original  with  himself^  or  kow  much  is  due  to  those  associated  with  him. 

4.  Please  state  when  you  first  became  acquainted  with  Mr.  Morse, 
and  what  knowledge  he  possessed  of  electricity,  magnetism,  and 
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electro-magnetism,  and  what  information  you  or  others  commu- 
nicated to  him  relating  to  the  telegraph.  State,  also,  all  yon  know 
of  the  attempts  of  himself,  and  others  associated  with  him,  to  construct 
an  electro-magnetic  telegraph,  either  from  your  own  observation  or 
from  statements  made  by  himself  or  by  others  in  your  presence. 
State  particularly  any  conversation,  if  any,  you  may  have  had  with 
him  in  reference  to  your  own  discoveries  applied  to  the  telegraph. 

Answer. — Shortly  after  my  return  from  Europe,  in  the  autumn  of 
1837,  I  learned  that  Mr.  Morse  was  about  to  petition  Congress  for 
assistance  in  constructing  the  electro-magnetic  telegraph.  Some  of 
my  friends  in  Princeton,  knowing  what  I  had  done  in  developing  the 
principles  of  tne  telegraph,  urged  me  to  make  the  representations  to 
Congress,  which  I  expressed  some  thought  of  doing,  namely:  that 
the  principles  of  the  electro-magnetic  telegraph  belonged  to  the 
science  of  the  world,  and  that  any  appropriation  which  might  be 
made  by  Congress  should  be  a  premium  for  the  best  plan,  and  the 
means  of  testing  the  same,  which  the  ingenuity  of  the  country  might 
offer.  Shortly  after  this  I  visited  New  York,  and  there  accidentally 
made  the  personal  acquaintance  of  Mr.  Morse  ;*  he  appeared  to  be  an 
unassuming  and  prepossessing  gentleman,  with  very  little  knowledge 
of  the  general  principles  of  electricity,  magnetism,  or  electro-magnet- 
ism. He  made  no  claims,  in  conversation  with  me  to  any  scientific 
discovery,  or  to  anything  beyond  his  particular  machine  and  process 
of  applying  known  principles  to  telegraphic  purposes.  He  explained 
to  me  his  plan  of  a  telegraph  with  which  he  had  recently  made  a 
successful  experiment ;  I  thought  this  plan  better  than  any  with 
which  I  had  been  made  acquainted  in  Europe  ;  I  became  interested 
in  him,  and  instead  of  interfering  in  his  application  to  Congress,  I 
[subsequently  t]  gave  him  a  certificate,  in  the  form  of  a  letter,  stating 
my  confidence  in  the  practicability  of  the  electro-magnetic  telegraph 
and  my  belief  that  the  form  proposed  by  himself  was  the  best  which 
had  been  published. 

Mr.  Morse  subsequently  visited  Princeton  several  times  to  confer 
with  me  on  the  principles  of  electricity  and  magnetism  which  might 
be  applicable  to  the  telegraph.  I  freely  gave  him  any  information  I 
possessed. 

I  learned  in  1837,  or  thereabouts,  that  Professor  Gale  and  Dr. 
Fisher  were  the  scientific  assistants  of  Mr.  Morse  in  preparing  the 
telegraph.  Mr.  Vail  was  also  employed,  but  I  know  not  in  what 
capacity,  and  I  am  not  personally  acquainted  with  him.  With  Pro- 
fessor Gale  I  have  been  intimately  acquainted  for  several  years ;  he 
had  been  a  pupil  in  chemistry  of  my  friend  Dr.  Torrey,  and  had 
studied  my  papers  on  electro-magnetism,  and,  as  he  informed  me, 
had  applied  them  in  the  arrangement  of  the  apparatus  for  the  con- 
struction of  Morse's  telegraph. 

My  researches  had  been  given  to  the  world  several  years  before  the 
attempt  was  made  to  reduce  the  magnetic  telegraph  to  practice.    Mr. 

*  This  meeting  took  place  in  the  chemical  store  or  Mr.  Chilton,  Broad way«  New  York, 
and  the  place  and  time  are  both  indelibly  impressed  upon  my  mind. 

t  The  word  subsequently  was  accidentally  omitted  in  giving  my  testimony.  The  omissioo, 
however,  is  of  little  importance. 
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Chilton,  of  Neyr  York,  informed  me  that  he  had  referred  Mr.  Morse 
to  them  previous  to  his  experiments  in  the  New  York  University.  I 
was  therefore  much  surprised  on  the  publication,  in  1845,  of  a  work 
purporting  to  gi^  a  history  of  the  telegraph,  and  of  the  principles  on 
which  it  was  founded,  by  Mr.  Vail,  then  principal  assistant  of  Mr. 
Morse,  and  one  of  the  proprietors  of  his  patent,  to  find  all  my 
published  researches  relating  to  the  telegraph  passed  over  with  little 
more  than  the  remark  that  Dr.  Moll  and  myself  had  made  large 
electro-magnetic  magnets.  Presuming  that  this  publication  was 
authorized  by  Mr.  Morse  and  the  proprietors  of  the  telegraph,  I  com- 
plained to  some  of  his  friends  of  the  injustice,  and  after  his  return 
trom  Europe,  (for  he  was  absent  at  the  time  the  book  was  issued,)  I 
received  a  letter,  copied  and  signed  by  Mr.  Vail,  but  written  by  Mr. 
Morse,  as  the  latter  afterwards  informed  me,  excusing  the  publication, 
on  the  ground  that  he  (Mr.  Vail)  was  ignorant  of  what  I  had  done, 
and  asking  me  for  an  account  of  my  researches.  This  letter  was 
addressed  to  me  after  the  book  had  been  stereotyped  and  widely 
circulated.  It  has  been  translated  into  French,  and,  I  believe, 
published  in  Paris.  To  the  letter  I  did  not  think  fit  to  make 
any  reply.  I  afterwards  received  a  letter  from  Mr.  Morse,  in  his 
own  name,  on  the  same  subject,  to  which  I  gave  a  verbal  reply  in 
January,  1847,  in  Washington.  In  this  interview  Mr.  Morse  acknow- 
ledged that  injustice  had  been  done  me,  but  said  that  proper  repara- 
tion would  be  made.  Another  issue  of  the  same  work  was  made, 
bearing  date  1847,  in  which  there  is  no  change  in  the  statement 
relative  to  my  researches. 

About  the  beginning  of  1848  Mr.  Walker,  of  the  Coast  Survey,  in 
a  report  on  the  application  of  the  telegraph  to  the  determination  of 
differences  of  longitude,  alluded  to  my  researches.  A  copy  of  this 
was  sent  to  Mr.  Morse,  which  led  to  an  interview  between  Mr.  Walker, 
Professor  Gale,  Mr.  Morse,  and  myself.  At  this  meeting,  which  took 
place  at  my  office  in  Washington,  Mr.  Morse  stated  that  he  had  not 
known  until  reading  my  paper  in  January,  1847,  that  I  had  two  years 
before  his  first  conception  in  1832,  settled  the  point  of  practicability 
of  the  telegraph,  and  shown  how  mechanical  effects  could  be  produced 
at  a  distance,  both  in  the  defiection  of  a  needle  and  in  the  action  of  an 
electro-magnet;  that  he  did  not  know,  at  the  time  of  his  experiments 
in  1837  that  there  had  been  any  doubts  of  the  action  of  a  current  at 
a  distance,  and  that  in  the  confidence  of  the  persuasion  that  the  effect 
could  be  produced,  he  had  devised  the  proper  apparatus  by  which  his 
telegraph  was  put  in  operation.  Professor  Gale,  being  then  referred 
to,  stated  that  Mr.  Morse  had  forgotten  the  precise  state  of  the  case ; 
that  he,  (Mr.  Morse,)  previous  to  his,  (Dr.  Gale's,)  connexion  with 
him,  had  not  succeeded  in  producing  effects  at  a  distance;  that,  when 
he  was  first  called  in  he  found  Mr.  Morse  attempting  to  make  an 
electro-magnet  act  through  a  circuit  of  a  few  yards  of  copper  wire 
suspended  around  a  room  in  the  University  of  New  York,^  and  that 
he  could  not  succeed  in  producing  the  desired  effect  even  in  this 
that  circuit;  that  he  (Dr.  Gale)  asked  him  if  he  had  studied  Prof. 
Henry's  paper  on  the  subject,  and  that  the  answer  was  ''no;"  that 
he  then   informed   Mr.   Morse  that  he  would  find  the  principles 
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necessary  to  success  explained  in  that  paper;  that  instead  of  the 
battery  of  a  single  element,  he  should  employ  one  of  a  number  of 
pairs  ;  and  that,  in  place  of  the  magnet  with  a  short  single  wire,  he 
should  use  one  with  a  long  coil.  Dr.  Gale  further  stated  that  his 
apparatus  was  in  the  same  building,  and  that  having  articles  of  the 
kind  he  had  mentioned,  he  procured  them,  and  that  with  these  the 
action  was  produced  through  a  circuit  of  half  a  mile  of  wire.*  To  this 
statement  Mr.  Morse  made  no  reply.  The  interview  then  terminated, 
and  I  have  since  had  no  further  communication  with  him  on  the  subject. 

5.  Please  state  whether  or  not  you  ever  constructed  any  machiDC 
for  producing  motion  by  magnetic  attraction  and  repulsion  ;  if  yea, 
what  was  it,  and  what  led  to  the  making  of  it. 

Answer. — After  developing  the  great  magnetic  power  of  the  electro- 
magnet as  already  described,  the  thought  occurred  to  me  that  this 
power  might  be  applied  to  give  motion  to  a  machine.  The  simplest 
arrangement  which  suggested  itself  to  my  mind  was  one  already  re- 
ferred to,  namely,  causing  a  movable  bar,  supported  on  a  horizontal 
axis  like  a  scale  beam,  to  be  attracted  and  repelled  by  two  permaneDt 
magnets.  This  could  be  readily  effected  by  transmitting  through  a 
coil  of  wire  around  the  suspended  bar  a  current  of  galvanism,  first  in 
one  direction,  and  then  in  the  opposite  direction,  the  alternations  of 
the  current  being  produced  by  dipping  the  ends  of  wires  projecting 
from  the  coils  into  cups  of  mercury  connected  with  batteries,  one  on 
either  side.  An  account  of  this  was  published  in  Silliman's  Journal, 
for  1831,  vol.  XX.,  p.  340.  It  was  the  first  successful  attempt  to  pro- 
duce a  mechanical  motion  which  might  apparently  be  employed  in 
the  arts  as  a  motive  power.  This  little  machine  attracted  much  atten- 
tion at  home  and  abroad,  and  various  modifications  of  it  were  made 
by  myself  and  others.  I  never,  however,  regarded  it  as  practically 
applicable  in  the  arts,  because  of  the  great  expense  of  producing 
power  by  this  means,  except,  perhaps,  in  particular  cases  where  ex- 
pense of  power  is  of  little  consequence. 

6,  Please  look  at  the  drawings  of  the  Columbian  telegraph,  now 
shown  you,  marked  G.  W.  B.  and  N.  B.  C,  and  certified  by  G.  S.  Hil- 
lard,  Commissioner.  Describe  generally  the  apparatus  represented 
and  its  mode  of  operation,  and  state  in  what  respects,  if  any,  it  differs 
from  the  telegraphic  apparatus  patented  by  Mr.  Morse. 

Answer. — I  have  looked  at  the  drawings,  and  I  find,  on  examina- 
tion, that  it  will  be  impossible  for  me  to  give  a  definite  answer  to  the 
question,  unless  I  have  more  time  than  is  now  at  my  disposal,  and 
the  means  of  examining  and  comparing  the  operations  of  the 
machines. 

T.  Please  state,  if  you  can,  how  many  original  experiments  you 
have  made  in  the  course  of  your  investigations  in  electricity,  mag- 
netism, and  electro-magnetism. 

Answer. — The  experiments  I  have  mentioned  in  this  deposition 
form  but  a  small  part  of  my  original  investigations.     Besides  many 

•  See  Dr.    ^'g  letter  of  April  7,  1866,  page  93. 
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that  I  made  in  Albany,  which  I  have  not  mentioned,  since  my  re- 
moyal  to  Princeton,  I  have  made  several  thousands  on  electricity, 
magnetism,  and  electro-magnetism,  particularly  the  former,  which 
have  more  or  less  bearing  on  practical  applications  of  this  branch  of 
science,  brief  minutes  of  which  fill  several  hundred  folio  pages.  Many 
of  these  have  not  been  published  in  detail.  They  have  cost  me  years 
of  labor  and  much  expense. 

The  only  reward  I  ever  expected  was  the  consciousness  of  advancing 
science,  the  pleasure  of  discovering  new  truths,  and  the  scientific 
reputation  to  which  these  labors  would  entitle  me. 

JOSEPH  HENRY. 

Sworn  to  before  me,  September  7,  1849. 

GEO.  S.  HILLARD, 

Commissioner, 
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The  object  of  this  Appendix  is  to  illustrate  the  operations  of  the 
Institution  by  the  reports  of  lectures  and  extracts  from  correspond- 
ence, as  well  as  to  furnish  information  of  a  character  suited  especially 
to  the  meteorological  observers  and  other  persons  interested  in  the 
promotion  of  knowledge. 
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LECTURES  ON  COAL. 


BY  PROFESSOR   JOSEPH   LB  CONTE. 


re  is  a  book  in  which  are  revealed  the  divine  character  and 
Science  is  the  human  interpretation  of  this  divine  hook,  hu- 
bempts  to  understand  the  thoughts  and  plans  of  Deity.  The 
eing  divine,  it  is  evident  that  all  parts  are  equally  sacred, 
ejects  of  all  sciences  may  be  said  to  be  equally,  because  they 
infinitely,  noble.  To  the  scientific  mind  the  organization  of  an 
a  polyp,  or  an  infusorial  animalcule  is  no  less  dignified  a  sub- 
luman  inquiry  than  the  organization  of  the  solar  system.    Yet,  | 

le  Sacred  Scriptures,  while  all  parts  are  equally  sacred,  because  . 

divine,  some  are  cherished  with  peculiar  reverence,  as  giving 
conceptions  of  divine  character,  or  clearer  views  of  human  duty.  I 

in  science  there  are  some  branches  which,  by  a  certain  magni-  ' 

I  the  objects  with  which  they  deal,  strike  the  imagination  and  • 

the  enthusiasm  in  a  peculiar  degree.     From  a  purely  abstract  | 

lectual  point  of  view  they  may  be  all  equal,  but  as  human  stu- 
I  means  of  elevating  the  mind  and  ennobling  the  soul,  they 
ery  much  among:  themselves.  • 

lis,  the  noblest  function  of  science,  there  are  two  departments  ' 

jtand  out  beyond  all  others,  viz :  astronomy  and  geology.    We  I 

accustomed  to  look  upon  astronomy  as  the  most  magnificent  of 
3,  as  more  than  all  others  extending  the  bounds  of  human  i 

tual  vision  ;  but  I  am  perfectly  confident  that  when  the  age  j 

asped  as  firmly  and  apprehended  as  clearly  the  fundamental  ' 

'  geology  as  it  has  already  done  that  of  astronomy,  all  will  I 

rith  me  in  thinking  that  the  former  is  not  one  whit  behind  the  ' 

n  the  overwhelming  grandeur  of  its  conceptions.  Let  us,  then, 
e  these  two  noble  sciences.  Let  us  attempt  to  vindicate  the 
of  geology  to  stand  beside  astronomy  in  the  very  first  rank  of 
3  as  twin  sisters,  distinguished  from  all  others  by  superior 
and  dignity. 

e  are  two  conditions  of  material  existence,  viz :  space  and  time. 
mot  conceive  of  material  existence  except  under  these  two  con- 
Now,  the  peculiar  province  of  astronomy  is  space,  as  that  of 
r  is  time.  Other  sciences  may  have  to  do  with  space,  limited 
I  portion  of  space,  but  it  belongs  to  astronomy  alone  to  deal  | 

finite  space.  So  also  there  are  other  sciences  which  necessarily 
th  limited  time,  but  it  is  the  peculiar  prerogative  of  geology  to 
th  infinite  time.*  As  astromy  is  limited  in  time  to  the  present 
or,  in  fact,  to  about  two  thousand  years,  but  unlimited  in  space, 
geology  is  limited  in  space  to  the  surface  of  the  earth,  but  wn- 
in  time.     As  astronomy  measures  her  distances  by  billions  of 


ise  the  term  "  infinite**  with  reference  to  time,  a«  with  reference  to  space,  as  synony- 
h  inconceivably  great f  illimitable  by  human  conception. 
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miles,  or  millions  of  earth  radii,  so  geology  her  epochs  by  millions 
of  years,  t.  c,  earth  revolutions.  As  the  astronomer  takes  the  ra- 
dius of  the  earth  as  a  base  line  wherewith  to  measure  the  dimensions 
of  the  solar  system,  so  the  geologist  takes  the  present  geological 
epoch,  and  *^  causes  now  in  operation,"  as  a  time  measuring  »'od,  with 
which  to  estimate  the  length  of  the  tertiary  period.  As  the  astrono- 
mer, becoming  more  bold  as  he  ascends,  takes  the  diameter  of  the 
earth's  orbit  as  a  line  wherewith  to  calculate  the  distances  of  the  fixed 
stars,  or  even  dares  to  estimate  the  probable  distance  of  the  remotest 
nebula,  so  the  geologist,  no  less  daring,  takes  the  tertiary  as  a  rod 
wherewith  to  measure  approximatively  the  almost  inconceivable  lapse 
of  time  represented  by  the  secondary  rocks,  or  even  dares  to  cast  his 
telescopic  glance  back  into  the  dim  nebulosity  of  the  remotest  palaeo- 
zoic period.  Finally,  as  the  astronomer^  when  telescopic  vision  fails, 
still  speculates,  though  filled  with  awe,  concerning  the  infinite,  un- 
known abyss  of  space  beyond,  so  also  the  geologist,  when  mile-stones 
are  no  longer  visible^  when  fossils  and  stratified  rocks  fail,  still  vainly 
peers  with  wondering  gaze  backward,  and  strives  to  pierce  the  dark- 
ness beyond,  still  believes  that  all  he  sees,  or  can  ever  hope  to  see,  is 
but  a  fragment  of  the  infinite  abyss  of  time  beyond.  Overwhelmed, 
appalled,  he  shrinks  back  within  himself,  and  remembers  that  his  own 
mind,  so  daring,  so  arrogant,  so  apparently  limitless,  is  also  but  a 
fragment  of  the  infinite  intelligence. 

Thus,  while  astronomy  fills  the  regions  of  the  universe  with  objects, 
geology  fills  the  regions  of  infinite  duration  with  events.  As  astronomy 
carries  us  upwards  by  the  relations  of  geometry,  geology  carries  us 
backwards  by  the  relations  of  cause  and  efiect.  As  astronomy  steps 
from  point  to  point  of  the  universe  by  a  chain  of  triangles,  so  geology 
steps  from  epoch  to  epoch  of  the  earth's  history  by  a  chain  of  me- 
chanical and  organical  laws.  If  one  depend  on  the  axioms  of  geome- 
try, the  other  depends  upon  the  axioms  of  causation.  In  a  word,  the 
realm  of  astronomy  is  the  universe  of  space,  that  of  geology  the  uni- 
verse of  time.  The  one  peoples  her  universe  with  space-ioorlds^  the 
other  her's  with  creations — iime-ivorlds. 

The  great  object  of  all  science  is  to  establish  the  universality  of  law; 
harmony  in  the  midst  of  apparent  confusion  ;  unity  in  the  midst  of 
diversity;  unity  of  force  amidst  diversity  of  phenomena,  physical  sci- 
ence ;  unity  of  plan  in  the  midst  of  diversity  of  expression,  natural 
science.  Now,  it  is  the  peculiar  province  of  astronomy  to  establish 
this  universality  of  law  throughout  all  space,  as  it  is  of  geology 
throughout  all  time.  Astronomy  shows  that  the  same  force  which 
controls  the  falling  of  a  stone  governs  the  motions  of  the  heavenly 
bodies  ;  so  also  geology  shows  that  the  changes  through  which  each 
animal  passes  in  its  embryonic  development  are  similar  to  those 
through  which  the  whole  earth  and  its  inhabitants  have  passed  in 
the  course  of  its  geological  history ;  that  the  same  mind  which  now 
conducts  the  one  has  presided  through  all  time  over  the  other.  If 
astronomy,  more  than  all  other  sciences,  illustrates  that  sublime  attri- 
bute of  Deity,  His  omnipresence  or  unchangeableness  in  space,  geology, 
more  than  all  other  sciences,  illustrates  that  other  sublime  attribute 
of  Deity,  His  immutability  or  unchangeableness  in  time. 
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There  are  in  the  history  of  science  two  eras  which,  more  than  all 
others,  strike  the  imagination  and  fill  the  mind  with  admiration.  Or 
rather,  I  should  say,  two  moments,  the  greatest  in  the  intellectual 
history  of  the  human  race.  They  are  those  in  which  were  horn  in 
the  mind  of  man  the  fundamental  ideas  of  astronomy  and  geology — 
the  ideas  of  infinite  space  and  infinite  time,  containing  other  worlds 
and  other  creations.  You  have  all,  probably,  thought  of  the  sublimity 
of  that  moment  when  the  idea  of  infinite  space,  peopled  with  worlds 
like  our  own,  was  first  thoroughly  realized  by  the  mind  of  man.  You 
have  all,  probably,  shared  in  imagination  the  exstacy  of  Galileo  as 
gazing  with  awe  through  the  first  telescope,  the  phases  of  Venus  and 
the  satellites  of  Jupiter  suddenly  revealed  to  him  the  existence  of 
other  worlds  besides  his  own.  Before  that  pregnant  moment  our  own 
was  alone  in  the  universe.  Sun,  moon,  and  stars  were  but  satellites 
to  the  earth.  Astronomy  was  but  the  geometry  of  the  heavens  ;  the 
geometry  of  the  curious  lines  which  these  '*  wandering  fires  "  traced 
upon  the  crystalline  concave  of  the  skies.  In  an  instant  the  great 
fundamental  idea  of  modern  astronomy  was  born  in  the  mind  of 
Galileo.  In  an  instant  man's  intellectual  vision  is  infinitely  extended, 
but  his  own  world,  before  so  great,  has  shrunk  into  an  atom  in  the 
midst  of  infinite  space  ;  has  become  a  younger  sister,  a  comparatively 
insignificant  member  in  a  great  family  of  worlds. 

We  have  all  been  accustomed  to  look  upon  this  as  the  grandest 
moment  in  the  intellectual  history  of  man.  But  there  is  another 
moment  less  known,  or  if  known,  less  thought  of,  because  less  under- 
stood and  less  appreciated,  but  not  less  grand.  It  is  that  in  which 
was  born  in  the  mind  of  man  the  fundamental  idea  of  geology ;  in 
which  the  idea  of  other  time-worlds  besides  our  own  entered  the  mind 
of  the  aged  Buffon. 

For  many  years,  indeed  centuries,  it  had  been  observed  that  organic 
remains,  particularly  marine  shells,  might  be  found  far  inland,  and 
even  high  up  the  slopes  of  mountains.  There  was  much  speculation 
among  scientific  men  as  to  the  origin  of  these  shells.  They  were 
attributed  by  some  to  the  deluge,  by  others  more  truly  to  gradual  and 
permanent  changes  in  the  relative  level  of  sea  and  land.  But  no  one 
for  a  moment  supposed  that  they  belonged  to  any  period  anterior  to 
the  present  epoch.  Some  may  have  supposed  that  they  were  extending 
the  known  limits  of  the  present  epoch,  that  they  were  discovering  new 
cmiinenis  in  the  ocean  of  time,  but  never  dreamed  that  these  were 
the  evidences  of  a  new  world  in  the  infinite  abyss  of  time.  Buffbn 
himself  had  taken  active  part  in  these  discussions.  Finally,  near  the 
end  of  the  last  century,  and  in  the  evening  of  his  great  and  long  life, 
a  large  number  of  these  remains,  both  marine  shells  and  mammalian 
vertebrates,  larger  than  he  had  ever  examined  before,  were  placed  at 
his  disposal  and  subject  to  his  inspection.  To  his  astonishment  he 
found  them  entirely  different  from  species  now  inhabiting  the  earth. 
In  that  moment,  in  the  mind  of  the  venerable  BufiFon,  suddenly,  like 
Minerva  from  the  head  of  Jove,  was  born  the  idea  of  infinite  time 
containing  successive  creations.  In  an  instant  man's  intellectual 
vision  was  again  infinitely  extended ;  but  his  own  world  again 
dwindled  into  a  single  day  in  the  geological  history  of  the  earth. 
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iTorlds  and  their  races.  She  teaches  unmistakeably  that  there  has 
been  a  gradual  course  of  preparation  for  the  present  epoch  ;  that  there 
is  an  unity  of  plan  in  the  whole  system  of  time-worlds  ;  that,  in  a 
certain  sense,  they  are  all  satellites  to  oun  ;  that  they  are  all  bound 
together  by  a  force  ;  that  force  the  plans  of  the  Almighty,  and  its 
centre  the  present  epoch.  Thus  man  becomes  the  centre  of  the 
universe  of  time.  Thus,  also,  by  analogy  we  are  led  to  suspect  that 
there  may  be  a  similar  unity  in  the  system  of  space-worlds  also, 
and  that  ours  may,  and  probably  does,  enjoy  a  superiority,  if  not  in 
size  at  least  in  organization,  and  therefore  in  the  intelligence  of  its 
inhabitants.  Thus  man's  dignity  is  restored,  or  rather,  I  should  say, 
dignity  is  given  in  place  of  pride.  **  Pride  goeth  before  a  fall,"  but 
dignity  comes  after. 

But  it  will  no  doubt  be  objected  by  many  that  the  position  of  a 
science  depends  not  only  upon  the  dignity  of  its  subjects,  but  also,  in 
no  small  degree,  upon  the  certainty  of  its  conclusions,  and  that,  in 
this  respect,  astronomy  is  far  superior.  But  even  this  is  a  mistake, 
the  result  of  misconception.  Even  here  the  superiority  of  astronomy 
has  been  very  much  exaggerated.  Astronomy  has  its  hypotheses  and 
uncertainties  as  well  as  geology  ;  and,  on  the  other  hand,  geology  has 
its  certainties  as  well  as  astronomy  ;  only  it  has  happened,  in  this  as 
well  as  in  many  other  cases,  that  the  wisdom  of  age  has  given  false 
dignity  to  its  errors  and  follies,  while  the  wildness  of  youth  has  dis- 
credited its  wisdom.  The  certainties  of  astronomy  have  given  an 
appearance  of  truth  to  its  wildest  hypotheses,  while  the  hypotheses  of 
geology  have  unjustly  thrown  some  discredit  upon  her  truest  theories 
and  most  certain  facts.  The  certainties  of  astronomy  are  the  form, 
size,  weight,  distance,  and  relative  position  of  her  space-worlds.  Her 
uncertainties  are  their  physical  geography,  climate,  and,  more  than 
all,  their  inhabitants,  animal  and  vegetable.  The  certainties  of  ge-» 
ology  are  the  physical  geography,  climate,  and,  more  than  all,  the 
inhabitants,  animal  and  vegetable,  of  her  time-worlds,  while  her  un- 
certainties are  their  relative  size  and  distance.  It  is  seen,  then,  that 
the  certainties  of  the  one  are  precisely  the  uncertainties  of  the  other. 
Which,  then,  are  the  nobler — the  certainties  of  astronomy  or  those 
of  geology  ?  Is  it  more  noble  to  know  the  relative  size  and  position 
of  worlds  in  space  and  time  or  to  be  acquainted  with  the  beings 
which  form  their  crowning  glory  ?  It  would  carry  me  too  far  to  pur- 
sue this  train  of  thought.  Suffice  it  to  say  that,  in  either  case,  that 
which  was  most  important  to  know  has  been  rendered  most  certain  ; 
while,  also,  in  both  cases,  that  which  is  most  uncertain  is  also  least 
important  to  know. 

I  have  thought  this  long  introduction  necessary,  because  geology  is 
so  constantly  misunderstood.  She  is  looked  upon  by  some  with  sus- 
picion, as  wild  in  her  speculations  and  uncertain  in  her  conclusions  ; 
by  others  with  indifference,  as  a  fiaass  of  dry  and  unattractive  detail ; 
and  by  still  others  with  positive  dread,  as  tending  to  infidelity.  I 
deemed  it  necessary,  ther^ore,  to  say  a  few  words  in  vindication  of 
her  high  rank  among  the  inductive  sciences,  both  in  respect  to  the 
certainty  of  her  conclusions,  and,  still  more,  the  nobleness  of  her  con- 
ceptions and  the  absorbing  interest  of  her  subjects.     I  might  have 
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gone  still  further,  and  vindicated  her  claim  to  be  considered  the  chief 
handmaid  of  religion  among  the  sciences.  But  this  would  have  led 
me  much  too  far.  Thirty  years  later,  and  all  I  have  thus  far  said 
would  have  been  unnecessary.  One  generation  more  and  geology 
will  need  no  defender  ;  both  her  dignity  and  her  religious  tendency 
will  be  universally  acknowledged.  But  for  this  purpose  one  more 
generation  must  first  pass  away. 

Perhaps  it  may  seem  to  some  of  you  as  a  startling  paradox,  but  it 
is  nevertheless  a  fact,  that  the  shortness  of  human  life  is  one  of  the 
most  powerful  elements  of  human  progress.  It  would  seem  as  if  the 
human  mind  grows  and  develops,  the  philosophy  and  opinions  which 
govern  the  conduct  of  life  continue  to  be  modified  and  moulded,  until 
about  the  age  of  twenty-five  or  thirty,  when  the  character  becomes 
unchangeable,  opinions  become  prejudices,  and  the  whole  mind,  as  it 
were,  petrified.  Further  progress  would  be  impossible,  but  that 
another  generation,  with  minds  still  plastic,  comes  forward,  takes  up 
and  carries  on  the  work  a  few  steps,  and  becomes  petrified  in  its  turn. 
There  are  certainly  some  noble  exceptions  to  this  rule — instances  of 
minds  whidi  with  their  maturity  retain  the  plasticity  of  youth — ^but 
the  very  rarity  of  the  exception  only  proves  the  rule. 

You  doubtless  recollect  that  the  children  of  Israel  wandered  forty 
years  in  the  wifderness  before  they  were  fit  to  enter  the  promised 
land.  The  marks  of  Egyptian  bondage  were  upon  their  souls  as  well 
as  upon  their  necks.  One  generation  must  fall  in  the  wilderness,  and 
a  new  generation,  free  from  Egyptian  prejudices,  must  arise.  We 
are  apt  to  look  upon  this  as  an  isolated  fact  in  history,  and  entirely 
characteristic  of  this  peculiar  people.  On  the  contrary,  it  is  a  fact 
of  deepest  significance  in  the  philosophy  of  human  progress,  and 
intended  for  the  instruction  of  us  all.  To  this  day  it  seems  to  be  im- 
possible that  any  great  step  should  be  made  in  the  intellectual  progress 
of  our  race,  except  by  the  sacrifice  of  at  least  one  generation.  We 
are  even  now  in  the  midst  of  such  a  great  change,  brought  aboat  by 
the  revelations  of  geology.  One  more  generation  dropped  in  the 
wilderness  and  we  are  fairly  in  the  promised  land.  Do  not  misunder- 
stand me,  however,  as  quairelling  with  this  conservative  spirit;  on 
the  contrary,  this  brake  upon  the  wheels  of  the  car  of  progress  seems 
absolutely  necessary  ibr  its  steady  motion. 

But  I  find  I  am  again  digressing,  and  therefore  hasten  to  return  to 
my  subject. 

I  have  said  that  the  field  of  geology  is  the  universe  of  time.  It  is 
one  of  these  time-worlds  of  which  I  wish  to  draw  a  true,  though 
necessarily  an  outline,  picture  in  the  next  two  or  three  lectures.  I 
shall  not  attempt  more  than  an  outline,  for  this  would  only  tire  you 
with  a  multitude  of  details,  but  shall  seize,  if  possible,  the  most  strik- 
ing features,  make  a  comparison  between  this  and  other  subsequent 
time-worlds,  particularly  our  own,  and  endeavor  to  find  the  law  which 
binds  the  whole  into  one  system. 

Among  the  many  time-worlds  of  whieh  geology  tells  us  I  select  but 
one,  viz :  the  Coal  Period.  Its  position  is  far  back  in  the  palaeozoic 
times.  Measuring  time  by  space  it  is  in  the  region  of  the  fixed  stars, 
although  one  of  the  brightest  in  the  firmament  of  time.     If  I  could 
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transport  you  in  imagination  to  the  surface  of  Sirias  ;  if  I  could  draw 
a  picture  of  its  physical  geography,  climate,  and,  more  than  all,  of  its 
inhabitants,  who  in  this  audience  would  remain  unmoved?  Shall 
the  interest  be  less  because  the  separation  from  us  is  by  time  instead 
of  space  ;  because  the  place  is  our  own  earth,  and  the  materials  of  the 
picture  beneath  our  very  feet? 

The  coal  period  is  a  world  distinctly  separated  from  those  which 
precede  and  those  which  follow  it.  As  in  the  geographical  distribu- 
tion of  fauna  and  flora  upon  the  surface  of  the  earth  at  the  present 
time,  we  find  in  some  cases  contiguous  fauna  and  flora  seem  to  inter- 
penetrate or  pass  by  insensible  gradations  into  one  another ;  the 
species  on  the  confines  of  each  dying  out  in  number  but  not  in  specific 
character,  insensibly  replaced  but  not  transmuted.  So  also  in  the  dis- 
tribution of  fauna  and  flora  in  time  we  find  some  (as,  for  instance, 
those  of  the  tertiary)  which  pass  by  insensible  gradations  into  one 
another,  or  interlock  with  the  preceding  and  succeeding,  although 
only  by  gradual  replacement,  not  by  transmutation.  But  as  in 
geographical  distribution  we  also  find  many  fauna  and  flora  com- 
pletely isolated  by  physical  barriers,  mountain  chains,  oceans,  or 
deserts,  from  contiguous  fauna  and  flora,  so  also  in  geological  dis- 
tribution we  find  creations  are  often  distinctly  separated  from  other 
creations  contiguous  in  time,  by  physical  barriers  in  the  form  of  con- 
vulsions of  the  earth,  and  marked  by  broken,  dislocated,  and  upturned 
strata.  In  the  history  of  the  earth  there  seems  to  have  been  many 
such  successive  creations  completely  destroyed  by  convulsions ;  in 
other  words,  the  time-worlds  are  apparently  separated  by  blank 
spaces,  whose  dimensions  we  have  no  means  of  estimating.  Such  a 
distinct  world  is  the  coal  period,  with  its  fauna  and  flora  distinctly 
separated  from  the  old  red  sandstone  which  precedes,  and  still  more 
so  from  the  new  red  sandstone  which  succeeds.  A  distinct  world — 
completely  circumscribed  in  time — having  its  own  poles  and  equator. 

Now,  in  geology,  history  is  recorded  upon  tablets  of  stone — stratified 
rocks.  Time  is  represented  by  their  thickness;  remarkable  events  by 
their  dislocation  ;  the  fauna  and  flora  by  the  contained  fossils.  Let 
us,  then,  examine  the  strata  which  represent  this  period. 

They  are  called  the  ''carboniferous  strata,"  and  the  period  the 
''carboniferous  period,"  from  the  remarkable  fact  that  they  contain 
almost  all  the  coal  which  is  found  in  the  world.  The  deposit  of  car- 
bonaceous matter  is  not  indeed  confined  to  this  period,  for  it  has  oc- 
curred in  every  period  of  the  earth's  history,  as  evidenced  by  the  fact 
that  thin  seams  of  coal  are  found  in  all  the  strata.  Similar  deposits  are 
still  going  on  in  peat  bogs  and  deltas  of  the  present  day.  But  the  accu- 
mulations of  carbon  in  the  strata  of  which  we  are  speaking  are  so  enor- 
mous, in  comparison  to  those  found  elsewhere,  that  the  name  carbonife- 
rous, as  applied  to  these  strata  and  this  period,  becomes  entirely  appro- 
priate. With  the  single  exception  of  the  oolite  strata,  which  belong  to 
the  secondary  period,  and  in  which  coal  is  profitably  mined  in  Virginia 
and  in  England,  all  known  coal  mines  oelong  to  the  carboniferous 
strata.  The  knowledge  of  this  simple  fact  would  have  saved  the 
useless  expenditure  of  millions  of  dollars,  both  in  this  country  and 
in  England.     It  is  worse  than  useless  to  expend  money  and  labor  in 
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following  up  signs  of  coal,  unless  we  are  sure  we  are  in  the  regiOD  of 
the  carboniferous  strata. 

The  carboniferous  strata  are  subdivided  into  two  very  distinct  gronps, 
representing,  of  course,  distinct  subdivisions  of  the  carboniferous  period. 
These  are  called  lower  and  upper  carboniferous,  or  the  mountain  hme- 
stone,  and  the  '*  coal  measures."  The  former  are  mostly  limestone, 
the  latter  mostly  shales  and  sandstone ;  the  one  mostly  of  marine 
origin,  the  other  mostly  fresh  water  ;  the  fossils  of  the  one  are  mostly 
marine  animals,  of  the  other  terrestrial  vegetation.  I  shall  confine 
myself  entirely  to  the  latter,  or  the  true  ^^coal  measures^''  as  they  are 
called,  from  the  fact  that  ninety-nine  hundredths  of  all  the  coal  in  the 
world  are  found  in  them. 

You  will  observe,  then,  tbat  I  have  taken  for  my  subject  one-lialf 
of  the  carboniferous  period.  The  carboniferous  is  itself  but  one  of  the 
four  great  subdivisions  of  the  palaszoic  period,  and  the  palaezoic  period, 
in  its  turn,  only  one  of  the  four  great  epochs,  exclusive  of  the  present, 
into  which  the  history  of  our  earth  is  divided.  You  see,  then,  that 
the  period  of  which  I  wish  to  give  you  a  rapid  sketch  is  less  than 
one-thirtieth  part  of  the  recorded  history  of  the  earth  ;  yet  the  average 
thickness  of  these  strata  is  about  3,000  or  4,000  feet.  In  Wales  they 
are  12,000  feet  thick,  and  in  Nova  Scotia  nearly  15,000.  If,  then, 
thickness  of  strata  represent  length  of  time,  how  great  must  be  the 
lapse  of  time  represented  by  the  coal  measures. 

Such  being  the  enormous  thickness  of  the  codL  measures^  it  neces- 
sarily follows  that  but  a  very  small  proportion  of  the  mass  consists  of 
coal.  The  coal  strata  consist  of  thick  beds  of  limestone,  sandstone, 
ironstone,  and  shale,  containing  thin  seams  of  cooZ,  and  this  alterna- 
tion sometimes  many  times  repeated  in  the  same  locality  ;  the  whole 
forming  a  series  like  the  sheets  of  a  ream  of  paper,  arranged  in  no 
discoverable  rational  order,  but  indiscriminately  alternating.  The 
seam  of  coal  will  sometimes  be  covered  with  a  stratum  of  limestone, 
sometimes  of  standstone,  and  sometimes  of  shale  ;  although  it  rarely 
happens  that  the  sandstone  or  limestone  comes  directly  in  contact 
with  the  coal ;  but  is  generally  separated  by  a  stratum,  sometimes 
very  thin,  of  shale  or  slate.  In  fact  a  stratum  of  clay  or  fine  mud 
rock  both  underlies  and  overlies  each  seam.  Below  it  forms  the  ''fire 
clay,' ^  and  above  the  black  slate  of  the  miners. 

I  have  said  that  the  order  is  various  in  different  parts  of 
the  same  alternating  series  ;  but  in  every  part  of  the  same 
coal  field  the  alternation  is  the  same  for  the  same  part  of 
the  series.  In  other  words,  each  stratum  is  generally 
horizontally  extended  over  the  whole  coal  field  in  a  con- 
tinuous bheet,  so  that  each  seam  is  accompanied  by  the 
same  strata  above  and  below.  This  is  a  fact  of  great 
^  importance,  as  it  affords  the  readiest  means  of  determining 
the  identity  of  individual  coal  seams. 

Coal  strata,  like  all  other  sedimentary  deposits,  were  at 
the  time  of  formation  horisontal,  or  nearly  so.  Sometimes 
they  are  found  nearly  in  this  their  original  position,  as  in 
many  of  the  coal  fields  of  our  own  country.  More  generally  this 
original  horizontality  has  been  disturbed  by  igneous  agency,  and  the 
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coal  strata  are  found  in  the  form  of  basins.     Sometimes  the  strata  are 
so  folded  as  to  give  rise  to  series  of  basins  belonging  to  the  same 


rig.s. 


Fig.  a 


original  field.  Whether,  however,  the  strata  retain  their  original 
horizontality,  or  are  thrown  into  basins  by  igneous  agency,  seldom  or 
never  do  we  find  the  whole  of  the  original  mass  deposited.  A  large 
portion  has  been  carried  away  by  aqueous  agency.  Frnm  this  cause 
a  large  coal  field,  covering  many  thousands  of  square  miles,  may  exist 
only  in  the  form  of  isolated  mountains  or  detached  basins  of  coal 
strata,  as  in  the  accompanying  figures,  where  all  the  mass  represented 

Fig.  4.  Pig.  5. 

Pig.  6. 


by  the  dotted  lines  has  been  carried  away  by  denuding  agencies. 
Thus,  for  instance,  nearly  the  whole  of  Illinois  was  originally  occupied 
by  a  vast  coal  field,  but  little  disturbed  by  igneous  agency,  but  by  far 
the  larger  portion  of  the  coal  strata  of  this  immense  field  was  carried 
away  by  denuding  agencies. 

You  will  observe,  then,  the  striking  difference  in  mode  of  occur- 
rence between  metallic  ores  and  coal.  The  former  are  associated  with 
rocks  of  every  age,  except,  perhaps,  the  tertiary ;  the  latter  almost 
exclusively  confined  to  those  of  a  particular  a^^e.  The  former  exist 
in  the  form  of  veins  intersecting  the  strata,  the  latter  in  the  form  of 
seams  parallel  with  the  strata.  The  former  extend  indefinitely  down- 
wards, the  latter  horizontally.  The  former  are  the  result  of  igneous 
agency,  the  latter  of  sedimentary  deposit.  Ignorance  of  this  simple 
but  radical  difference  has  been  the  cause  of  much  pecuniary  loss,  and 
seems  not  yet  entirely  eradicated.  When,  for  instance,  some  years  ago 
it  was  rumored  in  the  streets  of  Philadelphia  that  the  bottom  of  the 
Mauch  Chunk  Summit  mine  was  reached,  there  was  an  universal  panic, 
and  stocks  in  coal  mines  went  down  enormously,  not  knowing  that  the 
continuation  of  coal  seams  was  to  be  looked  for  horizontally  rather 
than  vertically. 

This  simple  rule,  when  taken  in  connexion  with  the  one  previously 
enunciated,  viz:  that  a  coal  seam  throughout  its  whole  extent  is 
attended  both  above  and  below  by  the  same  strata,  would  render  the 
identification  of  coal  seams,  and  the  tracing  of  them  across  valleys 
from  hillside  to  hillside,  a  matter  of  little  diflSculty,  were  it  not  for 
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dislocation  of  the  strata,  producing  what  are  called  faults,  slips,  or 
troubles.     In  the  accompanying  figures,  for  instance,  the  strata  have 

Fig.  7.   ^  Fig.  8. 
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been  displaced  by  the  elevation  of  one  part  of  the  field  more  than 
another.  This  is  not  conspicuous  on  the  surface,  because  all  has  been 
cut  down  to  one  level  by  aqueous  agencies.  The  supposed  configura- 
tion of  surface  immediately  after  such  unequal  elevation  is  represented 
by  the  dotted  outline  ;  the  strong  line  represents  the  present  configu- 
ration of  surface.  All  between  these,  therefore,  represents  the 
amount  of  matter  carried  away  by  denuding  agencies.  These  faults 
occur  very  often  in  coal  fields,  and  are  a  source  of  serious  annoyance 
to  the  miner. 

I  have  taken  here  the  simplest  case  of  dislocation.  The  diflSculty 
becomes  very  much  greater  when,  instead  of  being  horizontal,  the 
strata  are  highly  and  variously  inclined.  In  such  cases  the  skill  and 
knowledge  of  the  geologist  is  often  tasked  to  the  utmost. 

I  have  said  that  while  metallic  veins  extend  indefinitely  downwards, 
coal  scams  for  the  most  part  are  extended  horizontally,  or  nearly  so. 
Sometimes,  however,  coal  seams  may  appear,  like  metallic  veins,  to 
extend  downwards.  This  is  the  case  in  highly  inclined  and  partici^ 
larly  in  vertical  strata,  as  in  the  accompanying  sketch  of  the  anthracite 
coal  field  of  Pennsylvania.     In  such  cases,  however,  as  well  as  in 

Fig.  9. 


every  other,  it  will  be  observed  that  the  seams  are  strictly  parallel 
with  the  strata,  that  the  strata  have  'been  elevated  to  a  vertical  posi- 
tion by  igneous  agency,  and  the  included  coal  seams  have  been  raised 
with  them,  still  maintaining  their  relative  position. 

The  thickness  of  coal  seams  varies  from  a  few  lines  to  many  feet; 
sometimes  they  exist  as  sheets  as  thin  as  paper,  in  others  in  masses  39 
or  40  feet  thick.  A  single  seam  of  pure  coal,  however,  is  seldom  more 
than  6  or  8  feet  thick.  It  is  true  that  in  France  and  in  the  anthracite 
region  of  Pennsylvania  they  are  said  to  occur  60  or  70  feet  thick,  or 
even  more,  but  upon  close  examination  such  mammoth  seams  will  be 
found  to  consist  of  two  or  more  seams,  separated  by  thin  lamina  ot 
slate ;  too  thin,  however,  to  form  a  roof,  and,  therefore,  the  several 
seams  are  wrought  together  as  one. 

The  number  of  scams  occurring  in  one  locality  and  separated  by 
interstratified  sandstone  and  shale  is  sometimes  as  great  as  one 
hundred,  and  their  aggregate  thickness  one  hundred  and  fifty  feet 
Enormous  as  is  this  mass  of  carbonaceous  matter,  it  is  but  a  small 
fraction  of  the  entire  mass  of  the  coal  strata.   The  thickest  and  purest 
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ms  are  generally  near  the  middle  of  this  series  ;  as  if  the  conditions 
essary  for  the  formation  of  coal  had  gradually  come  into  existence 
I  as  gradually  disappeared ;  that  there  were  two  poles  and  an 
lator  belonging  to  this  time-world — a  morn,  noon,  and  evening  to 
3  geological  day. 

Ne  have  spoken  thus  far  only  x)f  the  thickness  of  coal  strata  and  of 
1  seams  ;  but  it  is  impossible  to  form  a  correct  idea  of  the  amount 
natter  contained  in  these  strata  or  in  these  seams  without  taking 
>  account  also  their  horizontal  extent.  Coal  is  very  widely  dis- 
mted  over  the  world,  although  some  countries  are  more  favored 
n  others.  England,-  France,  Spain,  Portugal,  Belgium,  Sweden, 
and,  and  Russia  have  their  beds  of  coal.  It  is  also  found  abun- 
itly  in  Asia,  Africa,  and  South  America ;  but  no  where  is  the  coal 
nation  more  extensively  displayed  than  in  the  United  States,  and 
where  are  its  beds  of  greater  thickness,  more  convenient  for  work- 
,  or  of  more  valuable  quality.  There  are  within  the  limits  of  the 
ited  States  no  less  than  four  coal  fields  of  enormous  dimensions. 
8  of  these,  the  Appalachian  coal  field,  commences  on  the  north,  in 
insylvania  and  Ohio,  sweeping  south  through  western  Virginia 

Fig.  10. 
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the  Appalacbian.  A  third  coTers  the  greater  portion  of  Missouri,  w 
a  fourth  occupies  the  greater  portion  of  Michigan.  Just  out  of 
limits  of  the  United  States,  in  New  Brunswick  and  Nova  Scotia,! 
is  still  a  fifth,  occupying,  according  to  Mr.  Ljell,  an  area  of  36 
square  miles.     Besides  these  there  are  several  others  of  less  ezteo 

If  we  now  compare  the  relative  coal  areas  of  the  principal  coal 
ducing  countries,  the  superiority  of  our  own  will  he  still  conspica 
The  following  diagrams  represent  these  relative  areas  in  a  more 
telligihle  form  than  could  be  done  by  mere  figures. 

But  if,  on  the  other  hand,  we  compare  in  the  same  manner 
relative  annual  production  of  the  same  countries,  we  will  find 
order  very  different. 
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It  will  he  seen  that  the  annual  production  of  coal  in  Great  Bri 
is  more  than  seven  times  that  of  the  United  States,  although  her ' 
area  is  so  much  less.     It  is  estimated  that  even  at  this  enormous 
of  production  the  coal  fields  of  Great  Britain  will  yet  last  for 
years.     There  is  little  danger,  then,  that  ours  will  fail  us  shortly. 

Now  industry,  as  the  basis  of  the  organization  of  society,  forms 
distinguishing  feature  of  modern  civilization.  Coal  is  the  very  alin 
of  industry.  The  material  prosperity  of  any  country  may  there 
be  tolerably  accurately  estimated  by  the  amount  of  coal  consuo 
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ccording  to  this  method  of  estimation,  Great  Britain  is  superior  to 
II  other  countries  in  actual  material  civilization.  But  if  the  con- 
imption  of  coal  is  a  measure  of  the  actucu  civilization  of  a  country, 
le  amount  of  coal  area  represents  its  potential  civilization.  How  tar 
re  we  superior  to  all  other  countries  in  this  respect !  What  a  glorious 
38tiD7  awaits  us  in  the  future — a  destiny  already  predetermined  in 
le  earliest  geological  history  of  the  earth. 

One  more  remark  and  I  am  done.      It  is  certain  that,  as  manu- 
^turing  and  productive  industry  take  root  and  flourish  almost  ex- 
ufiively  in  col  and  temperate  climates,  so  also  in  them  do  the  coal 
trraations  prevail  in  the  greatest  abundance.     Our  scientific  maps 
nd  investigations  confirm  the  one,  and  national  statistics  the  other. 
.Imost  all  the  true  coal  of  the  world  is  found  in  the  north  temperate 
)ne.     Thus  the  climates  which  are  most  congenial  to  laborious  occu- 
aliens,  the  latitudes  best  adapted  to  the  vigorous  growth  of  industrial 
vilization,  are  precisely  those  where,  fortunately,  have  been  placed 
ae  materials  of  labor,  the  aliment  of  industry.     Fortunately  did  I 
siy?      No;    this  has  not  been  the  result  of  blind  chance,  but  of 
eliberate  providential  design.     We  have  here  a  sublime  illustration, 
f  that  all-comprehensive  foreknowledge  which  foresees  and  designs  - 
be  end  from  the  beginning  ;  of  that  immutability  which  changes  not, . 
)ut  only  unfolds  its  eternal  plans ;  of  that  unity  in  the  system  of 
ame-worlds  of  which  I  have  already  spoken,  our  own  epoch  being  the  * 
lun  and  centre. 

THEORIBS  OF  THB  COAL. 

There  is  no  point  connected  with  the  coal  which  has  been  the- 
subject  of  so  much  discussion  as  the  manner  of  its  accumulation.  At 
first  view,  existing  nature  seems  to  offer  no  analogy  to  guide  us  in 
our  attempts  to  account  for  such  enormous  accumulations  of  carbona- 
ceous matter.  It  is  admitted,  however,  I  believe,  on  all  hands,  that 
tbe  deposit  must  have  taken  place  in  water.  The  perfect  preservation  . 
of  the  carbon  of  the  plants,  and  often  of  their  external  forms  and 
structure,  which  must  have  suffered  complete  oxydation  and  disinte- 
gratioQ  if  exposed  to  the  air,  the  fact  that  the  plants  were  most  or  all 
of  them  swamp  plants,  and,  more  than  all,  the  alternation  of  coal 
Beams  with  sedimentary  deposits  of  clay  and  sand,  all  seem  to  point 
nnmistakably  to  water  as  the  preserving  agent.  There  is  still 
another  evidence  which  I  think  has  generally  been  overlooked.  In 
the  midst  of  the  more  structureless  bituminous  matter  of  the  coal  are 
ofteu  found  imbedded  wedge-shaped  masses  of  vascular  tissue  called 
native  carbon.  No  one  who  attentively  examines  these  wedges  can 
fell  to  perceive  that  they  are  the  wooden  wedges  of  exogens  separated 
ty  the  decomposition  of  the  softer  cellular  tissue  of  the  intervening 
loedullary  rays,  while  they  floated  as  logs  upon  the  water  and  finally 
became  imbedded  in  the  carbonaceous  mud  below. 

Thus  far  I  believe  all  theorists  agree.  But  from  this  point  opinions 
diverge ;  some  geologists  holding  that  the  coal  was  deposited  on  the 
Spot  where  the  plants  grew,  others  that  the  plants  were  drifted  in  the 
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form  of  rafts  to  great  distances  and  deposited  at  the  mouths  of  riverfl ; 
the  former,  that  a  coal  basin  is  the  site  of  an  ancient  peat  bog,  the 
latter,  that  it  is  the  position  of  an  ancient  estuary  or  delta.  The 
former  opinion  is  called  the  ^^ peat  bog  theory/'  the  latter  the 
^^  estuary  iJieory." 

Feat  bog  theory. — It  is  well  known  that  in  many  countries,  par- 
ticularly in  moist,  cool  climates,  and  damp,  low  grounds,  certain 
plants,  such  as  ferns,  mosses,  &c.,  as  well  as  trees  which  delight  in 
moist  places,  if  allowed  to  grow  undisturbed  from  generation  to 
generation  will,  by  their  decay,  accumulate  enormous  masses  of  car- 
bonaceous matter.  Such  a  spot  is  called  a  peat  bog.  The  theory  of 
this  accumulation  is  as  follows :  Plants  derive  all  their  carbon  from 
the  atmosphere.  In  the  annual  fall  of  leaf,  and  finally  their  own 
death,  they  return  to  the  earth  the  whole  of  the  matter  thus  silently 
extracted  from  the  air.  Undisturbed  vegetation,  therefore,  constantly 
enriches  the  soil  by  adding  to  it  what  has  been  taken  from  the  air. 
Thus  worn  out  lands  improve  by  lying  fallow.  Thus  the  rich  black 
vegetable  mould  found  covering  the  ground  in  forests  continues  to 
increase  from  year  to  year.  In  all  ordinary  cases,  however,  there  is 
a  limit  beyond  which  this  accumulation  will  not  go.  By  decom- 
position the  organic  matter  is  again  returned  to  the  atmosphere  as 
fast  as  it  accumulates.  But  if  by  any  means  this  decomposition  is 
^prevented  the  organic  matter  accumulates  indefinitely.  This  is 
precisely  what  takes  place  in  peat  bogs.  The  presence  of  water 
in  a  great  measure  prevents  the  oxydation  of  the  carbon.  The 
growth  of  plants  now  continually  takes  carbon  from  the  atmosphere, 
their  death  as  continually  deposits  it  upon  the  earth.  Each  genera- 
tion rises,  phoenix-like,  from  the  ashes  of  the  last,  to  become  in  its 
turn  soil  ^r  the  next.  Thus  the  ancestral  accumulation  continues 
to  increase,  the  funeral  pile  continues  to  rise,  until  pure  carbonaceons 
matter  may  in  time  accumulate  to  the  depth  of  thirty  or  forty  feet. 
i  Such  a  mass  of  carbonaceous  matter  deprived  of  its  water  and  com- 
pressed to  the  density  of  coal,  would  make  a  seam  of  perhaps  three 

•  or  four  feet  in  thickness.     Now,  according  to  the  peat  bog  theory,  it 
is  under  such  circumstances  that  the  carbon  of  a  coal  seam  has  been 

;  accumulated. 

The  arguments  in  favor  of  this  theory  are :  1st.  TJie  purity  of  the 
.  coal.     It  is  true  that  coal  is  often  found  largely  mixed  with  earthy 

matter  or  mud.    As  we  have  already  shown,  every  stage  of  gradation 
:  may  be  traced  between  pure  coal  and  pure  shale.     But  by  far  the 

larger  portion  of  coal  seems  to  be  entirely  free  from  foreign  matter. 
'  The  amount  of  ash  is  not  greater  than  five  to  ten  per  cent. ;  that  is, 

not  greater  than  might  arise  from  the  earthy  matter  of  the  plants 

from  which  the  coal  was  derived.     This  purity  of  the  coal  indicates 

•  complete  absence  of  sediment  in  the  water  in  which  the  coal  was 
.  originally  laid  down.  Now  the  water  of  peat  swamps,  though  dis- 
.  colored  by  organic  matter  in  solution,  is  always  entirely  Iree  from 

sediment.  In  fact,  this  seems  a  necessary  condition  of  the  growth  of 
peat  plants — an  incursion  of  water  containing  mud  is  fatal  to  such 
plants.     If,  then,  a  coal  seam  is  the  result  of  carbonaceous  niatter 
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slowly  accumulated  at  the  bottom  of  ancient  peat  swamps,  the  purity 
of  the  coal  is  completely  accounted  for.  But  if,  on  the  contrary,  it  is 
formed  by  the  accumulation  of  timber  carried  down  to  the  mouths  of 
great  rivers  during  freshets,  it  should  always  be  largely  mixed  with 
mud. 

2d.  The  fine  preservation  of  the  tenderest  and  most  delicate  parts 
of  plants.  We  have  already  spoken  of  the  profusion  of  finely- 
preserved  leaves  and  entire  fronds  of  ferns  in  the  black  slate  overlying 
a  coal  seam.  So  perfect  is  this  preservation  that  large  and  complex 
fronds  are  often  entirely  unbroken,  and  even  the  minutest  variation 
of  the  leaves  as  distinct  as  in  the  living  fern.  This  fine  preservation 
of  tender  parts  seems  strongly  to  indicate  that  these  leaves  had  fallen 
gently  from  the  parent  stem,  and  been  preserved  on  the  spot  where 
they  tell.  It  seems  utterly  inconsistent  with  the  violent  action  of 
currents  bearing  rafts  to  great  distances. 

3d.  The  position  of  the  finely-preserved  leaves,  &c.,  always  on  the 
upper  surface  of  the  coal  seam,  (roof  of  the  coal  mine.^  Precisely 
the  same  is  observed  in  every  peat  swamp.  The  perfect  leaves  are  to 
be  found  only  on  top,  for  the  plain  reason  that  these  are  the  last 
fallen,  and  therefore  not  yet  disorganized.  But  in  the  case  of  accu- 
mulations of  vegetable  matter  at  the  mouths  of  rivers,  there  seeuis  to 
be  no  reasen  why  leaves  should  not  be  entangled  in  all  parts  alike. 

4th.  Coal,  like  peat,  is  composed  of  completely  disorganized  carbo- 
naceous matter,  containing  fragments  in  which  vegetable  structure  is 
more  distinct.  This  is  not  inconsistent  with  what  I  have  already 
said  in  my  last  lecture  of  the  vegetable  origin  of  even  the  most 
structureless  coal  being  detectable  by  the  microscope.  Plants  are 
composed  entirely  of  cells.  Both  in  peat  and  in  coal  these  cells  are 
generally  separated  from  one  another.  The  vegetable  structure  is 
completely  disorganized,  but  the  separate  cells  still  bear  unmistakable 
marks  ot  their  origin  ;  the  organic  structure  is  gone,  but  the  organic 
origin  is  still  visible.  But  if  a  coal  seam  was  an  imbedded  raft,  it 
should  be  composed  almost  entirely  of  fragments  of  trunks,  branches, 
&c.,  instead  of  a  structureless  mass  containing  only  a  few  such 
fragments. 

5th.  It  will  be  recollected  that  a  seam  of  coal  is  overlaid  by  black 
slate  and  underlaid  by  fire-clay.  In  the  black  slate,  as  already  said, 
are  found  the  finest  impressions  of  leaves  and  other  tender  part^  ;  in 
the  firt'dfty^  which  underlies  the  coal  seam,  are  found  imbedded  in 
the  greatest  abundance  the  roots  of  plants,  and  not  unfrequently  the 
stumps  of  trees  with  the  roots  attached,  precisely  as  they  grow.  And, 
what  is  still  more  remarkable  and  significant,  trunks  of  trees  are  not 
unfrequently  found  almost  entire,  standing  erect,  with  their  roots  still 
bedded  in  the  fire-clay,  their  trunks  passing  through  the  seam,  and 
far  into  the  overlying  strata  of  shale  and  limestone.  By  means  of 
evidence  of  this  kind  Lyell  and  Dawson  have  been  able  to  make  out 
distinctly  nearly  60  planes  of  successive  vegetation  in  the  coal  field  of 
Nova  Sc<>tia.  In  many  of  these,  viz:  about  20,  the  trees  are  still  in 
ihe  position  in  which  they  grew,  as  shown  in  figure  J2  ;  of  the  rest 
the  evidence  consisted  in  the  imbedded  stigmaria  or  roots  of  sigil- 
laria. 
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In  the  cases  in  which  tbcsc 
trunks  and  roots,  in  aiiu^  ue 
found,  (and  they  are  hr  no 
means  uncommon,)  the  evidence 
is  conclusive  that  the  coal  was 
formed  on  the  spot  where  the 
trees  grew;  in  other  words,  that 
the  growth  of  the  trees  and  the 
deposit  of  the  coal  took  place 
simultaneously  on  the  same  spot. 
This  is  clearly  impossible  in  an 
estuary,  but  is  known  to  take 
place  in  every  peat  swamp. 
To  recapitulate  the  whole  argument :  If  we  examine  a  peat  bog 
which  has  been  for  many  years  thickly  overgrown  with  ferns,  mosses, 
and  water  plants  of  various  kinds,  and  shaded  by  many  large  trees, 
we  find  the  soil  composed  entirely  of  black  carbonaceous  matter, 
wholly  destitute  of  structure  but  revealing  its  vegetable  origin  to  the 
microscope,  containing  fragments  of  trunks  and  branches  of  trees 
lying  in  all  possible  positions,  some  prostrate,  some  inclined  at  all 
angles,  many,  both  living  and  dead,  still  erect,  their  roots  firmly  fixed 
in  the  clay  at  the  bottom  of  the  bog,  below  the  peaty  matter  which 
has  slowly  gathered  about  their  lower  parts,  and  over  the  whole  lie 
thickly  strewn  the  freshly  fallen  leaves.  Now  suppose  such  a  peat 
bog  to  be  deeply  buried  beneath  the  surface  of  water  and  overwhelmed 
with  sediment  of  clay  and  sand,  and  again,  after  ages,  elevated  and 
exposed  by  section  to  the  scrutiny  of  the  geologist,  and  we  shall  have 
a  complete  reproduction  of  the  phenomena  of  a  coal  seam. 

The  great,  and  almost  theonly,  objection  which  has  been  urged  against 
this  theory  is  to  be  iound,  not  in  the  phenomena  of  an  individual  coal 
seam,  but  rather  in  the  general  phenomena  of  coal  basins,  in  the  re- 
peated alternation  in  the  same  locality  of  coal  seams  with  marine  and 
freph  water  strata.  We  have  already  seen  that  there  are  in  the  same 
coal  basin  sometimes  as  many  as  an  hundred  coal  seams,  one  above  the 
other  ;  now,  according  to  this  theory,  when  the  coal  seam  was  forming 
the  spot  must  have  been  above  the  surface  of  the  sea,  but  when  the  inter- 
stratified  limestones  and  shales  were  being  deposited  the  same  spot 
must  have  been  beneath  the  sea-level.  Thus,  argues  the  objector,  we 
are  driven  to  the  enormous  assumption  that  the  same  spot  has  been 
successively  upheaved  above  and  depressed  beneath  the  sea-level  one 
hundred  times  during  the  carboniferous  period,  and,  what  is  still 
more  remarkable,  that  every  time  it  rose  above  the  sea  it  became  a 
peat  swamp  ;  or  if  the  intervening  strata  are  fresh  water  instead  of 
marine,  the  difficulty  seems  only  to  be  increased. 

Estuary  theory, — It  is  to  meet  this  very  difficulty,  to  account 
for  this  remarkable  alternation  of  strata,  that  the  rival  theory  has 
been  proposed.  An  estuary  is  the  wide  open  mouth  of  a  river  empty- 
ing into  a  tidal  sea ;  it  is  occupied  sometimes  by  fresh  and  sometimes 
by  salt  water.     The  deposit  at  the  bottom  of  an  estuary,  in  suitable 

rositions,  is,  therefore,  an  alternation  of  fresh  water  and  marine  strata. 
n  seasons  of  freshets   the  river  water,  loaded  with  sediment  and 
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perhaps  bearing  rafts  of  drift  timber,  forces  back  the  sea  water,  occu- 
pies the  estuary,  and  makes  its  deposit  of  clay  and  sand,  containing 
fragments  of  such  drift  timber;  in  seasons  of  low  water  the  ocean 
returns  and  makes  its  deposit^  perhaps  of  limestone,  and  so  on  alter- 
nately. A  coal  field  is  supposed  by  these  theorists  to  be  the  position 
of  an  ancient  estuary  ;  the  limestone  strata  are  the  marine  deposit, 
the  shale  and  sandstone  the  river  deposit,  and  the  coal  seam  the 
imbelded  drift  timber  brought  down  by  the  river  from  distant  forests. 

The  objections  to  this  theory  are  all  that  has  been  said  in  favor  of 
the  peat  bog  theory.  The  pureness  of  the  coal,  the  fine  preservation 
of  even  the  tenderest  parts  of  plants,  the  position  of  such  well  pre- 
served specimens  always  on  the  upper  surface  of  a  coal  seam,  the 
structureless  character  of  the  great  mass  of  the  coal,  and,  above  all, 
stumps  and  trunks  of  trees  still  erect,  with  their  roots  still  fixed  in 
the  clay  stratum  below — all  this  seems  not  only  unaccountable  but 
impossible  on  this  theory. 

In  comparing  these  two  theories  it  will  be  seen  that  the  first  ex- 
plains completely  the  phenomena  of  an  individual  coal  seam,  but 
signally  fails  to  explain  the  general  phenomena  of  a  coal  basin,  viz  : 
the  alternation  of  coal  seam  with  marine  and  fresh  water  strata  ;  while, 
on  the  other  ban  1,  the  second  explains  well  this  alternation,  but  fails 
utterly  to  explain  the  phenomena  of  an  individual  coal  seam.  There 
is,  then,  real  and  substantial  evidence  in  favor  of  each,  and  equally 
substantial  objections.  If  this  had  not  been  the  case  one  or  the  other 
would  have  been  relinquished  ere  this.  But  we  find,  on  the  contrary, 
that  they  have  both  found  strenuous  advocates  from  the  time  geology 
commenced  to  exist  as  a  science  until  now.  In  every  such  case  of 
vitality  in  rival  theories  it  will  be  found,  I  think,  that  there  is  a  real 
germ  of  truth  in  both — that  both  are  true  and  both  are  false ;  both 
true  in  some  sense,  and  therefore  reconcilable  ;  and  both  false  through 
narrowness  of  view,  through  exclusiveness,  through  mistaking  a  par- 
tial for  a  general  view.  I  can  best  illustrate  my  meaning  by  referring 
you  to  the  familiar  but  very  instructive  fable  of  the  shield,  which 
being  distinctly  seen  by  two  knights  of  equally  good  eye  sight  and  of 
undoubted  veracity,  was  declared  by  one  to  be  white  and  by  the  other 
to  be  black.  You  will  recollect  that,  after  several  lances  were  broken 
and  many  wounds  and  bruises  endured  to  decide  the  knotty  point,  it 
was  discovered  by  some  one  who,  strange  to  say,  was  more  interested 
in  the  truth  than  in  the  dispute,  that  one  side  was  white  and  the  other 
was  Mack.  The  disputants  were  both  right  and  both  wrong,  but 
wrong  only  by  exclusiveness,  by  mistaking  a  partial  for  a  general 
view.  So  it  is  with  almost  all  vexed  questions.  There  is  truth  on 
both  sides,  but  both  err  in  excluding  the  other.  We  are  seeking  in 
the  right  direction  when  we  attempt  to  show  the  partialness  of  both 
views.  We  have  risen  to  a  higher  view,  to  a  philosophic  truth,  when 
we  show  that  these  two  partial  and  apparently  irreconcilable  views 
may  be  united  into  one  ;  these  two  surlace  views  may  be  stereoscopi- 
cally  combined. 

There  is  an  old  and  much  quoted  adage,  that  '^  truth  lies  in  the  mid- 
dle" between  extreme  opinions.     As  generally  understood  nothing 
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can  be  more  false  or  hurtful.  Through  its  influence  a  merely  timid 
or  temporiziog  policy  is  mistaken  for  wisdom,  the ''fence  mantis 
mistaken  for  the  philosopher.  There  is  another  old  adage,  that 
^^  extremes  meet;''  i.  e.,  what  to  the  superficial  observer  seem  to  be 
extremes,  to  the  deeper  thinker  are  often  really  closely  allied.  But 
the  converse  of  this  proposition,  though  not  erected  into  an  adage,  is 
even  more  profoundly  true,  viz  :  that  what  aeem  to  be  closely  allied 
are  very  often  reed  extremes.  There  is  often  a  superficial  resemblance 
between  the  highest  and  the  lowest,  so  that  by  the  unthinking  multi- 
tude the  one  is  often  mistaken  for  the  other  ;  pride  for  nobility  of  soul, 
humility  for  mean-spiritedness,  the  serenity  of  self-command  for  the 
serenity  of  insensibility,  &c.  It  is  only  in  this  way  that  the  '*  fence 
man"  resembles  the  philosopher,  for  they  are  as  wide  apart  as  the 
poles.  It  is  in  this  way  only  that  truth  seems  to  ''  lie  in  the  middle,'' 
although  we  are  further  from  it  there  than  anywhere  else.  To  refer 
again  to  the  fable  of  the  shield  :  It  would  have  been  a  poor  solution 
of  the  famous  dispute  to  say  that  the  shield  was  neither  pure  white 
nor  pure  black,  but  midway  between  the  two  extremes  ;  that  it  was, 
in  fact,  some  shade  of  gray  or  dusky,  or,  perhaps,  pepper  and  salt. 
No;  I  repeat,  truth  lies  not  ''in  the  middle,"  but  the  reconciliation  of 
extremes  in  the  harmonious  combination  of  apparent  antagonisms. 

Now,  it  seems  to  me  that  the  phenomena  of  a  coal  seam  already 
enumerated  prove  most  conclusively  that  the  coal  was  formed  in  sitUj 
as  in  the  peat  swamps  of  the  present  day.  At  the  same  time  the  fre- 
quent alternation  of  seams  with  marine  and  fresh  water  strata  prove 
also  most  conclusively  that  the  deposit  took  place  at  the  mouths  of 
rivers.  Here  are  two  incontestible  facts.  We  must  put  them  to- 
gether ;  we  must  combine  them  if  we  would  make  a  true  and  sufficient 
theory.  I  believe  the  more  this  subject  is  reflected  on  the  more  we 
shall  be  convinced  that  coal  was  deposited  in  peat  swamps  at  the  moiUks 
of  large  rivers,  and  therefore  subject  to  overflows  by  the  river  and 
occasional  inundations  by  the  sea.  We  are  to  look  for  analogies  in 
existing  nature,  not  among  the  bogs  of  Ireland,  but  among  the  river 
swamps  of  the  Mississippi. 

It  is  well  known  that  such  peat  swamps,  some  of  them  of  enormous 
extent,  exist  now  on  the  margins  and  in  the  delta  of  the  Mississippi 
and  probably  many  other  large  rivers,  and  that  pure  peat  unmix«i 
with  mud  is  constantly  forming  in  these  swamps,  although  they  are 
annually  flooded  by  the  river.  This  8eem<<  at  first  incredible,  when 
we  recollect  that  the  river  water  is  loaded  with  sediment,  and  that 
sediment  prevents  the  growth  of  peat  plants,  or  at  least  would  entirely 
destroy  the  purity  of  the  peat.  But  this  apparent  anomaly  has  been 
entirely  explained  by  Mr.  Lyell.  According  to  this  high  authority, 
although  the  peat  swamps  of  the  Mississippi  are  annually  flooded  by 
river  water  they  are  entirely  untouched  by  river  mud.  These  favored 
spots  are  surrounded,  particularly  on  the  side  next  the  river,  by  dense 
vegetation,  which,  acting  as  a  sieve,  completely  strains  the  water  of 
its  mud  before  it  reaches  the  pe  t  swamp.  The  water  of  these  swamps 
is  therefore  pure,  and  pure  peat  has  been  quietly  depositing  there  lor 
ages. 
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Let  us  now  suppose  that  ng.  13. 

there  existed  during  the 
carboniferous  period  a  large 
river,  perhaps  less  than  the 
Mississippi,  hut  with  enor- 
mous swamps  and  delta, 
overgrown  with  rank  vege- 
tation far  surpassing  in 
luxuriance  anything  we 
know  at  the  present  day. 
In  the  midst  of  such  swamps 
there  would  evidently  occur 
spots  of  great  extent,  the 
waters  of  which,  ior  the 
reasons  already  mentioned,  would  never  be  contaminated  with  sedi- 
ment, as  at  (a)  fig.  13.  Here  for  untold  ages  pure  carbonaceous  matter 
would  accumulate  undisturbed.  In  the  course  of  time  the  surround- 
ing portions  of  the  swamps  (6)  where  the  mud  is  detained  would  rise 
by  deposit  of  sediment,  while  the  peat  swamp  (a)  would  remain  as  a 
sunken  country,  such  as  exist  now  in  the  swamps  of  the  Mississippi. 
Finally,  at  uncertain  intervals,  a  more  than  usually  large  freshet,  or 
perhaps  some  change  in  the  level  of  the  land,  would  deluge  the  swamp 
with  mud  and  bury  the  peat.  Gradually  the  vegetation  would  re- 
turn, and  the  former  condition  of  things  be  restored,  to  pass  again 
through  the  same  changes.  We  have  but  one  other  supposition  to 
make,  viz:  that  the  whole  river  swamp  and  delta  were  gradually  sub- 
siding during  the  whole  carboniferous  period.  This  is  by  no  means 
a  violent  supposition,  but  one  which  we  have  a  right  in  this  case  to 
make  for  two  good  reasons :  1st.  We  have  the  best  evidence  that 
many  of  the  large  deltas  of  the  present  day  are  thus  subsiding.  This 
is  proved  in  the  case  of  the  Mississippi  delta  by  cypress  stumps  in  situ 
below  the  level  of  the  sea.  2d.  The  coal  strata  themselves  give  indu- 
bitable evidence  of  gradual  subsidence  during  the  period  of  their  de- 
posit. The  character  of  these  strata  and  their  fossils  shows  that  they 
were  deposited  in  shallow  water,  but  their  enormous  thickness  (nearly 
three  miles  in  Nova  Scotia)  renders  this  clearly  impossible,  unless  we 
suppose  such  subsidence;  for,  if  the  bottom  was  stationary,  it  must 
h^e  been  three  miles  below  the  surface  of  the  water  when  the  lowest 
stratum  was  deposited.  Now,  if  such  subsidence  went  on  constantly, 
but  slowly,  so  that,  under  ordinary  circumstances,  the  delta  could  be 
maintained  by  deposit  from  the  river,  but  at  uncertain  intervals,  more 
rapidly  than  the  river  could  build  up,  so  that  the  sea  would  again 
usurp  possession  and  make  its  deposit  of  limestone,  and  again  more 
slowly,  so  that  the  area  might  again  be  reclaimed  by  the  river,  and 
become  a  peat  swamp,  and  so  on  alternately,  we  should  easily,  with- 
out any  violent  hypothesis,  account  for  all  the  phenomena  of  a  coal 
basin. 

It  will  be  observed  that  by  this  hypothesis  the  area  of  a  coal  basin 
has,  indeed,  been  successively  above  and  below  the  sea-surface,  but 
not  by  successive  upheaval  and  depression,  as  it  has  been  supposed 
necessary  on  the  peat  bog  theory,  but  by  the  contention,  with  various 
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Boccess,  of  opposing  forces,  aqueous  and  igneous,  the  river  constantty 
building  up,  and  igneous  forces  beneath  as  constantly  striving  to  de- 
press ;  sometimes  one  ibrce  predominating,  sometimes  the  other.  Of 
such  contention  we  have  many  instances  in  existing  nature.  It  is 
evidently  going  on  in  the  delta  of  the  Mississippi  at  the  present  time. 

It  may  not  he  possible,  in  the  present  condition  of  science,  to  pictwe 
to  ourselves  all  the  circumstances  connected  with  this  process.  Per- 
haps 1  have  already  gone  too  far  in  this  attempt ;  but  the  general 
facts  upon  which  the  theory  rest  are  incontestible.  Coal  has  almost 
certainly  accumulated  in  situ  in  extensive  peat  swamps  at  the  mouthi 
of  large  rivers,  upon  ground  which  was  slowly  subsiding  during  the 
whole  period.  Under  these  circumstances  it  seems  not  difficult  to 
account  for  all  the  phenomena  of  a  coal  basin.  All  we  have  to  do  in 
J'uture  is  by  study  of  the  peat  swamp  of  the  Mississippi  and  the  phe- 
nomena of  delta  deposit  to  discover  the  details  of  the  process,  to  fill 
up  the  outline  of  the  picture. 

There  is  a  fact  noticed  by  Mr.  Lyell,  which  is  strongly  confirmatory 
of  this  theory.  In  the  sandstone  of  the  coal  measures  it  is  common 
to  find  trunks  of  trees,  but  only  trunks — no  small  branches,  leaves,  or 
tender  parts.  Moreover  these  trunks  are  observed  to  be  mostly  pines, 
highland  trees,  while  the  trunks  in  the  coal  seam  proper  are  sigilla- 
ria,  lepidodendron,  calaraites — swamp  trees.  Now,  when  we  recollect 
that  coarse  sandstone  is  the  deposit  of  rapid  current,  does  it  not  seem 
evident  that  the  sandstone  was  deposited  by  the  freshet  which  over- 
whelmed the  peat  swamp,  and  that  the  pine  trunks  are  the  remains 
of  drift  timber  brought  from  the  highlands.  Here,  then,  we  have 
ancient  drift  timber,  but  how  different  from  a  coal  seam  ! 

Let  us  row  attempt  to  estimate  approximatively  the  time  necesmry 
to  bring  about  these  stupendous  results.  I  believe  we  should  never 
neglect  an  opportunity  of  this  kind,  because  the  popular  mind  has  not 
yet  grasped  the  idea  of  illimitable  time  required  by  geology  to  the 
same  extent  as  it  has  the  idea  of  illimitable  space  required  hy 
astronomy;  and,  as  I  believe,  this  is  one  of  the  greatest  difficulties 
with  which  geology  has  to  contend. 

According  to  Boussingault  luxuriant  vegetation  at  the  present  day 
takes  from  the  atmosphere  about  a  half  ton  of  carbon  per  acre  anna- 
ally,  or  50  tons  per  acre  in  a  century.  Fifty  tons  of  carbon  of  the 
specific  gravity  of  coal,  about  1.50,  spread  evenly  over  the  surfaced 
an  acre,  would  make  a  layer  of  less  than  J  of  an  inch.  Humboldt 
makes  the  estimate  a  little  higher,  viz  :  ^  an  inch.  We  are  willing 
to  take  the  higher  estimate.  It  appears,  then,  that  if  all  the  carbon 
taken  from  the  air  was  preserved  in  the  form  of  coal,  our  most  luxo- 
riant  vegetation  would  make  but  a  ^  inch  of  coal  in  a  century.  Bat 
in  the  coal  measures  the  aggregate  thickness  of  the  coal  seams  in  the 
same  basin  is  sometimes  150  feet  or  more.  In  150  feet  there  are 
1,800  inches,  or  3,600  half  inches.  At  the  present  rate  of  vegetation, 
then,  it  would  take  3,600  centuries,  or  360,000  years,  to  accumulate 
this  amount.  But  it  will  be  objected  that  the  vegetation  of  the  coal 
period  was  probably  mach  more  luxuriant  than  the  present,  and  the 
tendency  of  this  difference  would  be  to  shorten  the  time.  True;  but 
it  will  be  recollected  that  this  estimate  was  made  upon  the  ground 
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that  aU  the  carhon  was  preseiFed.  This  is  in  the  highest  degree  im- 
probable, not  to  say  impossible.  Probably  much  more  than  half  was 
returned  to  atmosphere  in  the  form  of  carbonic  acid  and  carbu retted 
hydrogen.  Again,  we  have  taken  no  account  of  the  enormous  periods 
of  time  during  which  there  was  no  carbon  deposited  on  the  spot  in 
question,  and  represented  by  the  intervening  strata  of  limestone, 
sandstone,  and  shale.  The  estimate  we  have  given  above,  therefore, 
probably  falls  very  far  short  of  the  truth.     Let  us  try  another. 

According  to  Messrs.  Lyell  and  Dawson  the  coal  strata  of  Nova 
Scotia  are  about  three  miles  in  thickness  at  the  South  Joggins.  At 
another  point,  nearly  100  miles  distant,  (Albion  mines,)  they  found 
the  thickness  nearly  the  same.  There  is  little  danger,  therefore,  of 
erring  on  the  side  of  excess,  if  we  take  the  average  thickness  of  the 
strata  over  the  whole  basin  at  one  and  a  half  miles.  Now,  the  area 
of  this  coal  field,  according  to  Mr.  Lyell,  is  about  3,600  square  miles. 
This  would  give,  as  the  solid  contents  of  these  strata,  54,000  cubic 
miles.  But  we  have  already  seen  that  this  enormous  amount  of  mat- 
ter was  almost  certainly  accumulated  at  the  mouth  of  a  great  river. 
Let  us  see  how  long  it  would  take  one  of  our  great  rivers  to  do  the 
work.  I  shall  select  for  this  purpose  the  Mississippi  and  the  Ganges, 
because  they  are  both  very  large  rivers,  carrying  vast  amounts  of 
sediment,  and  because  accurate  observations  have  been  made  as  to  the 
amount  of  seiliment  brought  down  by  them.  These  observations  have 
been  made  upon  the  Mississippi  by  Drs.  Forshay  and  Reddell,  of  New 
Orleans,  and  by  Captain  Strachey,  British  engineer,  upon  the  Ganges. 
According  to  these  observations  it  would  take  the  Mississippi  2,000,000 
years,  and  the  GangCH*  375,000  years  to  perform  the  work.  And  yet 
the  period  we  are  now  discussing  is  prooably  not  one-thirtieth,  cer- 
tainly but  a  small  portion  of  the  entire  geological  history  of  the  earth. 

It  will  no  doubt  be  objected  to  this  estimate  that  it  is  founded  upon 
a  particular  theory,  and  this  theory  may  be  incorrect,  and  the  estimate 
thus  falls  to  the  ground.  In  answer  to  this  objection  it  is  only  neces- 
sary to  state  that  we  are  acquainted  with  no  other  circumstances  under 
which  strata  acr,umulate  so  rapidly  as  at  the  mouths  of  rivers.  Any 
other  conceivable  theory,  therefore,  would  only  increase  the  time. 

Again,  it  will  probably  be  objected  that  the  agencies  of  nature  may 
have  been  and  probably  were  more  active  in  earlier  periods  of  the  his- 
tory of  the  earth  than  now.  Such  a  notion,  although  almost  universal 
among  intelligent  people  and  very  prevalent  even  among  geologists, 
is,  as  it  seems  to  me,  utterly  without  foundation  in  reason.  In  refer- 
ence to  this  point  geologists  may  be  divided  into  two  classes.  The 
first  and  most  numerous  class  hold  that  the  agencies  of  nature  have 
gradually  decreased  in  activity  from  the  earliest  times  until  now.  The 
other,  to  which  Mr.  Lyell  and  his  followers  belong,  believes  that  these 
agencies  have  acted  much  as  they  do  now  through  all  time  ;  that  there 
has  been  no  progressive  change  of  any  kind,  neither  in  the  earth  nor 
its    inhabitants.     Now,  it  seems  to  me  that  it  can  be  proved,  or  at 

•  Thi«  amazing  difference  in  favor  of  a  smaller  river  is  duo  to  the  fact  that  the  Ganges, 
being  a  tropical  nvir,  the  rains  ail  tall  during  six  mo'  ths,  and  are  therefore  very  heavy.  1  he 
'washing  of  the  soil  and  resulting  sediment  ure  necessarily  in  proportion.  The  mouutainouf 
country  m  which  tlie  Ganges  takes  its  rise  contributes  also  to  the  same  result. 
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least  rendered  extremely  probable,  that  neither  of  these  theorista  is 
in  the  right;  that,  in  fact,  while  the  igneous  agencies  have  been  de- 
creasing in  activity,  the  aqueous  have  been  constantly  increasing  in 
the  same  proportion.  As  I  believe  I  differ  from  all  other  geologists  in 
my  views  on  this  point,  I  deem  it  important  to  go  a  little  more  fully 
into  this  subject. 

It  is  generally  admitted  by  geologists,  and  indeed  there  is  good  and 
substantial  evidence  of  the  fact,  that  the  earth  has  been  gradually  cool- 
ing throughout  all  geological  history  from  an  original  very  high  tem- 
perature. We  have  also,  as  I  believe  most  geologists  will  admit,  good 
and  substantial  evidence  that  the  land  has  constantly  increased  both 
in  extent  and  in  elevation  with  the  course  of  time,  while  the  ocean  has 
as  constantly  decreased  in  extent  in  the  same  proportion.  In  other 
words,  these  two  elements,  land  and  water,  have  been,  aa  it  were,  , 
gradually  differentiated.  Admit  these  two  points  and  all  the  rest 
logically  follow. 

The  activity  of  igneous  agencies  depends  upon  the  internal  temper- 
ature of  the  earth.  As  this  has  constantly  decreased  the  igneous 
agencies  have  also  decreased  in  energy  in  the  same  proportion.  The 
aqueous  agencies,  on  the  other  hand,  are  the  result  of  currents  of  air 
and  water  upon  the  surface  of  the  earth  ;  and  the  rapidity  of  these 
currents  depends,  not  upon  the  mean  surface  temperature,  but  upon 
the  difference  of  temperature  in  different  parts  of  the  surface;  t.  e., 
between  pole  and  equator  or  between  land  and  water.  It  only  remains 
to  prove,  then,  that  this  difference  of  temperature  has  been  constantly 
increasing  with  the  course  of  time. 

Land,  as  is  well  known,  is  both  a  better  absorber  and  a  better  radi- 
ator of  heat  than  water;  t.  c,  will  both  heat  faster  and  cool  faster 
under  given  circumstances  than  water.     A  globe  of  land  would  be  both 
hotter  at  the  equator  and  colder  at  the  poles  than  a  globe  covered  with 
water  and  exposed  to  the  same  influences.     Although  the  m*»a»  tem- 
perature would  be  nearly  the  same  in  the  two  cases,  the  difference  of 
temperature  would  be  much  greater  in  the  former  than  in  the  latter. 
It  follows,  therefore,  that  as  the  extent  of  land  increased  and  that  of 
the  ocean  decreased  with  the  course  of  time  the  difference  of  temj  era- 
turebetween  poleand  equator  musthaveincreased  in  thesame  proportion. 
The  gradual  decrease  of  the  mean  temperature  would  evidently  contri- 
bute to  the  same  result;  for  it  is  evident  that  with  a  higher  mean  temper- 
ature a  larger  portion  of  water  would  exist  in  the  form  of  vapor.    This 
excessive  vapor  would  rise  into  the  atmosphere  and  become  condensed 
into  universal  clouds,  mist  or  fogs,  but  seldom,  and  to  a  very  limited  ex- 
tent, in  the  earlier  periods  of  the  earth's  history,  into  ratn,  because,  as 
yet,  there  were  neither  extensive  high  land  nor  cool  currents  suflBcient 
for  extensive  precipitation.     Thus  would  result  a  thick,  murky  atmo- 
sphere, enveloping  the  whole  earth.     The  necessary  effect  of  this  would 
be  still  further  to  prevent  dbsorption  of  heat  at  the  equator  and  radiation 
at  the  poles,  and  thus  to  produce  still  greater  uniformity  of  climate. 
In  the  earliest  geological  periods,  thereti)re,  when  the  surlace  temper- 
ature, from  internal  causes,  was  very  great,  and  the  ocean  almost  uni- 
versal, the  difference  of  temperature  between  pole  and  eqnat<>r  waa 
reduced  to  a  minimum.     In  such  a  condition  of  things  it  is  evident 
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that  the  exchange  between  pole  and  equator  currents  of  the  aqueous 
and  aerial  ocean  must  have  been  not  only  very  sluggish  but  perfectly 
regular  northeast  and  southwest  currents  in  the  northern  hemi- 
sphere, and  northwest  and  southeast  currents  in  the  southern.  In 
proportion  as  the  earth  cooled  the  diversity  of  temperature  Wetween 
pole  and  equator  became  greater  and  the  exchange  more  rapid.  In 
the  meantime  the  gradual  increase  in  the  extent  and  elevation  of  con- 
tinents would  introduce  still  greater  diversity.  The  regular  oceanic 
currents,  by  impinging  upon  the  continents,  are  reflected  in  various 
directions,  increasing  still  further  the  diversity  of  climate.  Currents 
of  the  air,  too,  are  no  longer  only  trade  winds,  but  also  monsoons,  land 
and  sea  breezes,  &c.  These  various  currents,  mingling  and  contend- 
ing, produce  the  infinitely  varying  winds  of  the  present  epoch.  But 
the  most  important  current  we  have  not  yet  spoken  of.  Land  and  sea 
may  be  considered  the  two  poles  of  a  circulating  apparatus ;  water 
rises  in  the  form  of  vapor  at  one  pole,  passes  over  through  the  atmo- 
sphere, and  is  condensed  on  the  other  in  the  form  of  rain,  and  so  back 
by  the  rivers  to  the  ocean.  The  more  rapid  the  condensation  the  more 
rapid  the  evaporation  and  the  more  rapid  the  circulation.  Within 
certain  limits,  (i.  e.,  until  the  land  is  sufficient  to  condense  all  the  water 
evaporated  from  the  ocean,)  the  amount  of  evaporation  and  condensa- 
tion is  in  proportion  to  the  extent  and  elevation  of  the  continents. 
It  is  evident,  then,  that  in  the  earlier  periods  of  the  earth's  history, 
when  the  ocean  was  almost  universal,  although  the  air  was  saturated 
with  moisture,  there  was  comparatively  little  rain  ;  and  that  just  in 
proportion  as  the  continents  increased  in  extent  and  elevation,  evapor- 
ation, and  condensation  would  increase  in  the  same  proportion.  It  is 
impossible  to  resist  the  conclusion,  then,  that  from  the  earliest  periods 
until  now  there  has  been  a  constant  increase  in  activity  and  variety  of 
currents  of  ocean  and  atmosphere  ;  of  wind  and  rain  ;  of  cloud  and 
sunshine  ;  of  fountains  and  rivers  ;  in  fact  of  all  that  constitutes  the 
life,  variety,  and  beauty  of  our  beloved  earth. 

Thus  it  appears  that  at  first  igneous  predominated  over  aqueous  agen- 
cies. It  was  this  very  predominance  which  caused  uncompensated,  pro- 
gressive change — development  of  the  earth  as  a  whole ;  for  perfect 
balance  is  incompatible  with  developement.  But  gradually  aqueous 
agencies  increased  in  energy;  the  antagonistic  forces  approached  a 
balance  as  the  earth  approached  maturity,  until  at  present  the  balance 
may  possibly  be  complete. 

In  all  I  have  said  I  have  had  in  view,  of  course,  only  the  ordinary 
regular  operation  of  aqueous  agencies,  or  what  Mr.  Lyell  calls  **  causes 
now  in  operation."  I  Ba,j  of  course ,  because  the  extraordinary,  irregu- 
lar operation  of  these  agencies,  such  as  are  called  ^^ debacles/'  &c.,  are 
too  uncertain  and  hypothetical,  not  to  say  improbable,  to  form  the 
basis  of  any  reasoning  whatever.  I  repeat,  then,  that  during  the  coal 
period  the  ordinary  operation  of  aqueous  or  degrading  agencies  must 
nave  been  more  slow  than  at  present.  The  accumulation  of  a  certain 
amount  of  material  in  a  river  delta,  other  things  being  equal,  would 
require  a  longer  time  than  now. 
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CLUIATB  OF  THB  COAL  PERIOD. 

It  is  probable,  from  what  evidence  we  have  on  this  subject,  that 
the  climate  of  the  coal  period  was  characterized  by  greater  warmth, 
greater  humidity,  and  greater  unif  »rmity  than  now  obtains,  and  that 
the  air  was  more  highly  charged  with  carbonic  acid.  Of  the  greater 
warmth  of  the  climate  we  have  evidence  in  the  astonishing  luxuriance 
and  universal  tropical  character  of  the  vegetation  of  the  period.  Ooe 
of  the  most  marked  peculiarities  of  the  flora  of  coal  everywhere  is  the 
great  relative  abundance  of  ferns  and  fern  allies.  In  the  present  flora 
of  Great  Britain  the  ratio  of  ferns  to  flowering  plants  is  about  1  to  35, 
while  in  the  coal  flora  of  the  same  country  nearly  one-half  of  all  the 
known  plants  are  ferns.  In  the  American  coal  flora  the  proportion 
of  ferns  is  said  to  be  still  greater.  That  this  abundance  of  ferns  indi- 
cales  a  tropical  climate  is  shown  by  the  fact  that  in  the  existing  flora, 
out  of  about  1,500  known  species  of  ferns,  1,200  are  confined  to  the 
tropics,  and  as  we  pass  from  the  equator  towards  the  poles  the  proper 
tion  of  ft^rns,  steadily  diminishes.  The  same  may  be  said  with  refer- 
ence to  the  club-mosses.  It  is  worthy  of  remark,  too,  that  although 
conifers  are  abundant  now  all  over  the  earth's  surface,  still  those  most 
nearly  allied  to  the  conifers  of  the  coal — such,  for  instance,  as  the 
araucaria  aod  salisburia  of  the  present  day — are  found  only  in  tropical 
regions.  Now,  during  the  coal  period,  this  tropical  vegetation  extended 
as  far  as  75^  north  latitude.  Tree  ferns  and  gigantic  club-mosses 
covered  the  spot  now  occupied  by  the  Mellville  island.  The  evidence 
of  remarkable  humidity  is  no  less  satisfactory,  for  it  is  only  in  warm, 
fyu)i8t  climates  that  ferns  and  club-mosses  grow  in  the  greatest  abun- 
dance and  luxuriance.  On  some  islands  in  the  tropics  and  in  the 
south  seas  the  abundance  of  ferns  even  approaches  that  of  the  coal 
flora.  In  fact,  as  a  condition  of  the  growth  of  these  plants,  moisture 
seems  even  more  necessary  than  heat. 

It  has  been  objected  to  the  greater  heat  of  the  climate,  that  coal  was 
evidently  formed  by  accumulation  of  carbonaceous  matter  in  situ  ta 
now  in  peat  bogs,  and  that  peat  bogs  are  found  only  in  cool  climates. 
The  answer  to  this  objection  is  not  difficult.  It  is  not  the  heat 
immediately,  but  the  resulting  capacity  for  moisturey  or,  in  common 
languai^e,  dryness  of  the  air  of  the  tropics,  which  under  ordinary  cir- 
cumstances prevents  the  preservation  of  carbon.  The  air  is  not  so 
constantly  at  or  near  the  point  of  saturation.  Fogs,  and  mists,  and 
clouds  are  not  so  constant  as  in  cooler  climates.  But  we  have  sup- 
posed greater  humidity  as  well  as  heat  during  the  coal  period,*  Under 
these  circumstances,  there  is  no  reason  why  peat  should  not  accumu- 
late. We  see  proof  of  this  in  the  peat  swamps  at  the  mouth  of  the 
Mississippi.  Here  we  find  peat  accumulating  in  great  abundance  in 
a  climate  which  is  yet  very  warm  ;  and  we  have  already  seen  that  it 
is  in  such  peat  swamps,  rather  than  in  the  bogs  of  cooler  climates,  ' 
that  we  are  to  look  for  analogies  with  the  peaty  accumulations  of  the 
coal  period.  The  enormous  extent  of  thcFC  peat  swamps  becomes  inite 
turn  an  additional  proof  of  the  great  humidity  of  the  climate. 

The  uniformity  of  climate — t.  c.  the  comparatively  equable  distri- 
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bntion  of  heat  and  moisture  on  the  surface  of  the  earth  durincr  the 
coal  period — is  evidenced  by  the  remarkable  unirormity  of  the  flora. 
The  general  character  oi  the  coal  flora  was  very  much  the  same  in  every 
portion  of  the  earth's  surface,  and  in  many  cases  even  the  same  species 
are  found  in  the  most  distant  countries.  Thus  many  identical  species 
have  been  found  in  £uro])e,  United  States,  New  Holland  and  Mell- 
TiUe  island,  countries  the  existing  flora  of  which  differ  entirely.  Now, 
although  I  cannot  accede  to  the  doctrine  that  diversity  of  climate  is 
the  physical  cause  of  diversity  of  fauna  and  flora,  yet,  whether  we  con- 
sider the  physical  or  the  final  cause,  the  result  would  evidently  be  the 
same,  viz :  the  perfect  harmony  between  the  climate  and  the  fauna 
and  flora,  the  perfect  adaptation  of  the  one  to  the  other. 

That  the  atmosphere  was  highly  charged  with  carbonic  acid  is  ren- 
dered probable  by  the  astonishing  luxuriance  of  the  vegetation  of  the 
period.  Someexperiments  recently  made  by  Mr.  Gladstone  seem  to  show 
that  up  to  a  certain  limit  the  growth  of  ferns  is  rendered  more  rapid  by 
the  addition  of  carbonic  acid  to  the  atmosphere  in  which  they  grow. 
This  probably  becomes  a  certainty,  when  we  reflect  upon  the  enormous 
amount  of  carbon  contained  in  the  coal  deposits,  all  of  which  must 
have  been  extracted  from  the  atmosphere.  It  has  been  estimated  that 
'^  all  the  forests  of  the  United  States  gathered  into  one  heap  would 
fail  to  furnish  materials  of  a  single  coal  seam  equal  to  that  of  Pitts- 
burg." Again,  that  **  that  there  is  laid  up  in  the  earth,  in  the  form 
of  coal,  six  times  as  much  carbon  as  now  exists  in  the  atmosphere.  If 
it  was  all  returned  to  the  air,  there  would  be  seven  times  as  much 
carbonic  acid  in  the  atmosphere  as  at  present." 

Cause  of  the  climate  of  the  coal.—  Much  speculative  ingenuity  has 
been  exhausted  to  little  effect  in  attempts  to  account  for  the  remark- 
able climate  of  this  period.  We  find  here  the  same  looseness  of  rea- 
soning unfortunately  so  common  ati  oug  geologists  when  dealing  with 
physical  subjects.  The  subject  of  most  of  this  speculation  has  been 
the  cause  of  the  supposed  greater  heat  of  the  climate.  There  are  two 
principal  methods  of  accounting  for  it.  The  first  and  most  obvious 
mode  is  by  means  ot  the  commonly  received  hypothesis  that  the  earth 
has  cooled  down  to  its  present  temperature  from  an  original  state  of 
incandescence.  But  although  there  is  much  indepen<lent  evidence  of 
Ihis  original  condition — and  we  think  it  extremely  probable,  therefore, 
that  the  heat  of  the  coal  period  was  due,  at  least  in  part,  to  this  cause — 
yet,  as  Hopkins  has  shown,  (Geol.  Jour.,  1853,)  there  are  strong  ob- 
jections to  this  as  the  only  cause.  We  have  already  said  that  the 
surface  temperature  of  the  earth  is  due  partly  to  internal  and  partly  to 
external  causes.  At  present  the  surface  temperature  from  internal 
causes  has  become  almost  nothing,  i,  «.  only  one-twentieth  of  a  degree 
Fahrenheit.  The  increase  of  temperature  below  the  surface  is  about 
1°  to  sixty  feet.  Now,  if  we  supposed  the  surface  temperature  from 
this  cause  to  be  increased  even  to  1°,  the  increase  for  every  pixty  feet 
of  depth  would  be  20°.  An  increase  of  10°  surface  temperature  would 
make  200°  increase  of  temperature  for  every  sixty  feet.  The  springs, 
except  the  most  superficial,  would  all  be  boiling.  Now,  it  will  be 
recollected  that  the  winter  temperature  of  Mellville,  where  coal  is 
lound  abundantly,  is  — 20°  Fahrenheit.     It  would,  therefore,  take  near 
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100^  additional  of  surface  temperature  to  raise  this  to  tropical  beat. 
This  would  necessitate  a  temperature  of  2,000°  at  the  depth  of  sixty 
feet,  a  condition  of  things,  it  would  seem,  utterly  incompatible  with 
the  existence  of  luxuriant  vegetation  on  the  surface. 

The  second  mode  of  accounting  for  it  is  by  means  of  distribution  of 
land  and  water  upon  the  earth's  surface.     Land,  as  compared  with 
water,  is  both  a  better  absorber  and  better  radiator  of  heat,  i,  c,  will 
both  heat  faster  under  the  influence  of  a  source  of  heat,  as  the  son, 
and  cool  faster  when  that  source  is  withdrawn.     This  is  familiarly 
illustrated  by  land  and  sea  breezes.     Again  :  the  earth  at  the  equator 
receives  more  heat  from  the  sun  than  it  radiates,  while  at  the  poles, 
on  the  contrary,  it  radiates  more  than  it  receives  from  the  sun,  the 
overplus  in  both  cases  being  balanced  by  the  currents  of  ocean  and 
atmosphere.     If  these  currents  could  be  prevented,  the  equator,  for  a 
time,  would  get  progressively  warmer,  and  the  poles  progressivelj 
colder.  We  may  evidently,  then,  look  upon  the  earth  as  a  body  heat- 
ing at  the  equator  and  cooling  at  the  poles.     Now,  when  we  recollect 
the  great  absorbing  and  radiating  power  of  land,  as  compared  with 
water,  it  is  easy  to  see  that  the  mean  temperature  of  the  earth's  surface 
may  be  materially  affected  by  the  distribution  of  these  elements  with 
reference  to  the  two  points  in  question.     For  instance,  if  the  water  be 
all  collected  in  a  belt  about  the  equator,  and  the  poles  be  occupied 
entirely  by  land,  we  would  have  the  conditions  most  unfavorable  for 
heating  at  the  equator  and  most  favorable  for  cooling  at  the  poles. 
The  result  would  be  a  considerable  lowering  of  the  mean  temperature. 
If,  on  the  contrary,  the  waters  be  gathered  into  polar  oceans,  leaving 
an  equatorial  belt  of  land,  the  conditions  would  be  most  favorable  for 
heating  at  the  equator  and  most  unfavorable  for  cooling  at  the  poles, 
and  the  mean  temperature  would  consequently  rise.     It  is  estimated 
that  these  two  extreme  conditions  would  bring  down  the  mean  tem- 
perature to  32°,  or  raise  it  to  tropical  heat.     It  is  not  to  be  supposed 
that  such  extreme  conditions  ever  existed  ;  but  any  approximation  to 
such  conditions — for  instance,  a  decided  predominance  of  land  towardi 
the  equator  or  poles — would  produce  the  same  effects  to  a  corresponding 
degree.     Now,  it  is  possible  that  the  greater  heat  of  the  coal  period 
may  be  due  to  some  such  distribution  of  land  and  water. 

The  fatal  objection  to  this  explanation  is  that  we  find  no  coal  in 
tropical  regions.  As  every  coal  field  presupposes  a  large  river,  and 
therefore  a  considerable  extent  of  land,  the  distribution  of  coal  maj 
be  looked  upon  as  in  a  general  way  indicative  of  the  distribution  of 
land  during  the  period.  It  would  seem  from  this  that  the  larger 
bodies  of  land  existed  in  temperate  and  arctic  rather  than  in  tropical 
regions. 

But  if  it  is  impossible  by  distribution  of  land  and  water  to  account 
for  the  greater  mean  temperature,  it  is  at  least  easy  in  this  way  to 
account  for  the  greater  humidity  and  uniformity  of  dimate  which  we 
have  found  equally  to  characterize  this  period.  I  have  already  alluded 
to  the  fact  that  the  palaeozoic  seas  were  probably  very  wide  and  the 
land  correspondingly  small  in  extent  and  low,  and  that  such  a  condi- 
tion of  things,  on  account  of  the  very  limited  condensation  and  pre- 
cipitation of  vapor,  would  produce  a  very  humid  climcUe.     Now,  water 
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ng  both  a  bad  absorber  and  bad  radiator  of  beat^  both  heating  very 
wly  and  cooling  very  slowly,  it  is  evident  that  a  great  predominance 
that  element  would  produce,  also,  a  very  uniform  climate.  The 
ference  of  temperature  between  pole  and  equator,  and  between  winter 
d  summer,  would  be  less  than  at  present. 

Some  geologists  think,  with  Mr.  Lyell,  that  this  uniformity  and 
midity  of  climate  is  sufficient  to  account  for  the  coal  vegetation 
thout  the  necessity  of  a  higher  mean  temperature  than  now  exists. 
the  present  mean  temperature  was  distributed  more  equably  both 
er  the  earth  surface  and  over  the  year,  the  eCTect  would  be  to  pro- 
ce  cooler  equator,  it  is  true,  but  also  much  warmer  high  latitudes, 
d  particularly  the  winters  of  high  latitudes  would  be  much  less 
rere.  The  evidence  is,  however,  it  seems  to  me,  in  favor  of  some 
ivation  of  the  m^ean  temperature  also.  It  is  difficult  to  conceive  how 
y  uniformity  of  distribution  of  the  present  mean  temperature,  such 
would  be  produced  by  the  predominance  of  water,  could  raise  the 
nter  temperature  of  Mellville  island  to  the  point  necessary  for  the 
variant  growth  of  tree  ferns.  Some  increase  of  temperature  from 
vernal  cause  seems  to  be  necessary.  I  suppose,  therefore,  that  if  the 
nperature  of  the  earth  from  internal  causes  was  slightly  elevated, 
r  10^,  so  that  the  mean  temperature  from  60°  should  become  70°, 
d  then  this  mean  temperature  distributed  over  the  earth  surface  as 
iformly  as  possible,  by  means  of  a  wide  extent  of  ocean,  we  should 
ve  all  the  conditions  necessary  to  produce  the  phenomena  of  coal 
fetation.  It  will  be  recollected,  too,  that  we  have  much  indepen- 
nt  evidence  of  the  cooling  of  the  earth  from  an  original  very  high 
nperature. 

With  reference  to  the  highly  carbonated  condition  of  the  atmo- 
bere,  we  may  suppose  this  to  be  the  result  of  the  greater  activity 
carbonic  acid  producing  causes,  or  else  we  may  refer  it  to  the 
iginal  constitution  of  the  air — the  natural  process  by  which  car- 
nic  acid  is  given  to  the  air,  decomposition,  combustion,  respiration 
animals,  and  volcanoes,  carbonated  springs,  &c.  It  will  be  admitted 
all  that  the  first  three  may  be  neglected,  since  they  return  to  the 
•  only  what  had  been  previously  taken  from  it.  The  carbonic  acid 
pplied  to  the  air  by  volcanoes  and  carbonated  springs,  according  to 
schoff,  is  so  inconsiderable  that,  unless  we  suppose  these  sources 
ach  more  active  than  now,  it  would  take  millions  of  years  to  affect 
iterially  the  constitution  of  the  air.  But  even  this  refuge  is  taken 
ray,  wlien  we  recollect  that  volcanoes  and  springs  derive  their  car- 
nic  acid  from  carbonates,  and  chiefly  from  carbonate  of  lime,  or  com- 
)n  limestone.  But  limestones,  according  to  the  testimony  of  all  who 
ve  carefully  studied  them,  and  particularly  according  to  the  recent 
icroscopic  observations  of  Sorby,  are  entirely  of  animal  origin,  i.  e. 
tirely  made  up  of  broken  fragments  of  shells,  corals,  crinoids,  some- 
nes  recognizable  under  the  microscope,  sometimes  reduced  to  impal- 
ble  powder.  This  carbonate  of  lime  is  evidently  derived  from 
i-water.  Whence,  then,  does  sea-water  derive  its  carbonate  of  lime? 
le  lime  is  derived,  beyond  doubt,  from  igneous  rocks,  the  carbonic 
id  probably  from  the  atmosphere,  through  the  animal  and  vegetable 
ngdoms,  since  lime  exists  in  igneous  rocks  not  as  a  carbonate  but  as 
10  s 
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a  silicate.  It  would  seem  to  follow,  then,  that  springs  and  volcanoM, 
also,  only  return  to  the  atmosphere  what  had  been  previously  taken 
from  it.  The  only  difference  between  these  sources  and  the  three  first 
is,  that  while  decomposition,  combustion,  and  respiration  return  to 
the  air  what  had  been  taken  from  it  but  a  little  while  be/ore,  springs 
and  volcanoes  return  to  the  air  what  had  been  taken  from  it  during 
some  previous  geological  epoch.  Thus  the  atmosphere  becomes  the 
great  original  source  of  all  the  carbonic  acid  in  the  world. 

But  whatever  be  the  cause  of  the  excess  of  carbonic  acid  in  the  at- 
mosphere during  the  coal  period,  we  cannot  fail  to  see  an  evident  and 
beneficent  design  in  its  removal.  Carbonic  acid,  as  is  well  known,  is 
as  poisonous  to  animals  as  it  is  nourishing  to  plants.  Previous  to  the 
coal  period  there  lived  none  but  aquatic  animals  of  low  order.  These, 
on  account  of  low  vitality,  sluggish  circulation,  and  little  necessity 
for  rapid  and  constant  oxygenation  of  the  blood,  have  great  endurance 
of  carbonic  acid.  But  now  the  earth  was  prepared  to  receive  air- 
breathing  animals,  the  atmosphere  must  be  purified  for  the  purpose. 
This  was  accomplished  by  the  astonishing  vegetation  of  the  coal  period. 
But  observe,  and  never  cease  to  admire  and  wonder,  that  the  self-same 
providential  act  which  purified  the  atmosphere  and  rendered  the  earth 
a  fit  habitation  for  reptiles  and  birds,  had  reference  also  to  the  coming 
of  man  countless  ages  after,  and  laid  up  materials  for  bis  use.  In  the 
carbon  thus  silently  extracted  from  the  atmosphere  was  buried  a  me- 
chanical energy  which,  after  a  sleep  of  millions  of  years,  was  toriae 
again  as  the  great  physical  regenerator  of  the  human  race. 

ORIGIN  OF  COAL. 

It  is  now  universally  admitted  among  geologists  that  coal  is  entirely 
of  vegetable  origin.  There  was  a  time,  however,  and  that  not  many 
years  ago,  when  the  vegetable  or  mineral  origin  of  coal  was  a  ques- 
tion warmly  contested  by  the  best  geologists ;  but  its  vegetable  char- 
acter is  now  so  firmly  established  and  so  universally  admitted  that 
the  history  of  the  controversy  has  lost  its  interest.  I  will  not,  there 
fore,  tire  you  with  its  details,  but  proceed  to  state  the  evidence  upon 
which  the  universal  belief  is  founded. 

First,  then,  the  enormous  profusion  of  fossil  plants,  in  the  form  of 
impressions  ot  leaves,  trunks  and  branches  of  trees,  fruits,  &c.,  found 
in  immediate  connexion  with  a  coal  seam,  affords  strong  presumption 
in  its  favor.  In  the  second  place,  this  presumption  is  strengthened, 
and  becomes,  in  fact,  almost  certainty  in  the  case  of  trunks  of  trees 
retaining  their  external  conformation,  and  under  the  microscope  their 
internal  structure  even  to  the  minutest  sculpturing  upon  their  cell 
walls,  and  yet  turned  to  i)erfect  coal.  It  might  possibly  be  objected 
that  it  may  be  a  substitution  of  one  substance  for  another,  similar  to 
what  takes  place  in  petrification,  where  we  find,  also,  the  external 
coni'ormation  and  internal  structure  perfectly  preserved,  but  the 
organic  matter  all  gone,  that  the  ancient  trunk  having  been  buried 
in  bituminous  matter  and  thoroughly  impregnated  therewith,  as 
particle  by  particle  the  woody  matter  was  removed  by  decomposition 
the  bituminous  matter  took  its  place,  and  thus  perfectly  imitated  its 
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structure.  Bat  this  objection  is  forever  set  aside,  when,  in  the  third 
place,  we  subject  even  the  most  structureless  coal  to  microscopic 
scrutiny.  The  distinguished  American  microscopist,  Professor  Bailey, 
of  West  I*oint,  has  been  able  to  detect  the  unmistakable  evidences  of 
vegetable  structure  even  in  the  hardest  anthracite.  In  fact  it  may  be 
affirmed  that  there  is  no  coal  which,  under  careful  examination,  will 
not  reveal  a  vegetable  structure. 

Again :  All  the  stages  of  gradation  between  perfect  wood  and  per- 
fect coal  may  be  traced  with  the  greatest  certainty.  We  find  the  first 
stage  of  this  process  in  the  blackened  semi-bituminized  logs  of  our 
peat  bogs  and  deltas  of  the  present  epoch.  The  next  stage  we  find  in 
the  lignites  or  brown  coal  of  the  tertiary  period  ;  the  next  the  highly 
bituminous  coal  of  the  oolite  ;  then  the  coals  of  the  true  carboniferous  ; 
and  lastly,  the  anthracites  of  the  same  and  lower  strata.  Thus  we 
may  trace  the  whole  embryology  of  coal  from  its  immature  to  its  most 
perfect  condition — may  trace  and  identify  all  the  intermediate  links 
of  the  chain  of  conditions  of  which  wood  and  coal  form  the  extreme 
limits.  But  not  only  in  external  form  and  appearance,  but  also  in 
chemical  composition  we  can  trace  these  several  stages.  Wood  con- 
sists of  carbon,  hydrogen,  and  oxygen  ;  coal  consists  of  the  same  ele- 
ments but  in  difierent  proportions.  In  coal  the  proportion  of  carbon 
is  greater  and  of  oxygen  and  hydrogen  less  than  in  wood.  Now,  if 
we  compare  the  chemical  composition  of  wood,  peat,  lignite,  bitumin- 
ous coal  and  anthracite,  we  find  a  progressive  decrease  in  the  propor- 
tion of  oxygen  and  hydrogen,  until,  in  anthracite,  we  find  the  carbon 
almost  pure,  and  absolutely  pure  in  graphite,  if  we  acknowledge  this 
as  of  similar  origin.  This  chemical  evidence  is,  it  seems  to  me,  abso- 
lutely demonstrative. 

Lastly,  direct  experiment  proves  that  peat,  which  we  know  to  be 
of  vegetable  origin,  may,  by  strong  pressure,  be  made  to  assume  the 
hardness,  the  density,  the  general  appearance,  and  all  the  useful  pro- 
perties of  coal. 

Assuming,  then,  the  vegetable  origin  of  coal  as  a  basis  of  argu- 
ment, we  will  proceed  to  speak  of,  and  to  account  for,  the  principal 
varieties  of  coal. 

All  coal  consists  of  two  parts,  the  one  combustible  the  other  in- 
combustible. It  is  easy  to  separate  these  from  one  another.  If  a 
piece  of  coal  is  thrown  into  the  fire  the  combustible  portion  passes 
away  in  the  form  of  gases,  the  incombustible  remains  behind  in  the 
form  of  ash.  Now,  the  relative  proportion  of  these  two  vary  infi- 
nitely in  difierent  coals.  We  have  every  stage  of  gradation  between 
pure  shale  and  pure  coal,  between  pure  incombustible  and  almost  as 
pure  combustible.  In  the  purest  coal  the  amount  of  ash  is  only  1  to 
2  per  cent.;  others,  more  impure,  contain  5,  10,  20,  50  per  cent,  of 
ash.  At  this  point  coal  loses  the  property  of  ready  combustion,  and 
with  it  loses  also  the  name  of  coed  in  popular  language.  But  the 
geologist  recognizes  no  remarkable  change  at  this  particular  point — 
no  scientific  reason  why  the  name  should  change  from  coal  to  shale, 
as  there  is  no  corresponding  change  of  nature.  From  this  point, 
under  the  name  of  shaly  coal,  black  slate,  &c.,  the  amount  of  ash 
may  continue  to  increase  and  the  amount  of  combustible  matter  to 
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decrease,  until,  in  pure  shale  or  slate,  the  whole  becomes  inoom* 
bustible. 

Now,  wood  consists  also  of  combustible  matter  and  ash,  but  the 
amount  of  ash  in  wood  is  much  less  than  in  coal — the  wood  of  elm 
contains  about  2  percent.;  willow,  ^  half  per  cent. ;  beech,  ^  percent; 
oak  aud  pine  about  ^  per  cent.  The  leaves  and  bark  of  trees,  bow- 
ever,  contain  much  more  than  this.  The  fully  matured  leaves  of  the 
beech,  willow,  and  elm  contain,  severally,  6.6,  8,  and  11  percent. of 
ash.  It  is  probable,  then,  that  2  to  3  per  cent,  is  a  fair  average  of 
the  per  centage  of  ash  in  dry  vegetable  matter.  But  even  if  the  coal 
is  perfectly  pure,  that  is,  formed  of  vegetable  matter  without  foreign 
admixture,  we  should  find  a  higher  proportion  of  ash  than  in  the 
wood  from  which  it  was  formed,  for,  as  we  have  already  seen,  wood 
loses  hydrogen  and  oxygen  in  the  process  of  change  into  coal.  The 
weight  therefore  diminishes,  but  the  absolute  amount  of  ash  remains 
the  same,  and  consequently  the  relative  amount  increases.  We  may 
safely  say,  then,  that  if  coal  contains  not  more  than  5  per  cent,  of  ash 
it  may  be  considered  quite  pure;  but  if  it  contains  more  than  10  per 
cent,  it  is  probably  impure,  t.  e.,  mixed  with  foreign  matter.  Thb 
foreign  matter  being  evidently  the  mud  or  day  upon  which  the  carbo- 
naceous matter  was  originally  laid  down  or  by  which  it  was  after- 
wards covered.  Hence  we  find  the  purest  coal  in  the  largest  seams 
and  in  the  middle  portions  equally  removed  from  the  floor  and  roof. 
As  we  pass  towards  the  roof  of  a  seam  the  coal  passes  by  imperceptible 
degrees  into  black  slate,  which  is,  in  fact,  mud,  more  or  less  mixed 
with  carbonaceous  matter. 

So  much  for  the  varieties  of  coal  depending  upon  purity  or  im- 
purity, upon  the  relative  proportion  of  earthy,  incombustible,  inorganic 
matter,  and  of  combustible  organic  matter. 

But,  aside  from  the  earthy  matter,  the  combustible  or  organic  matter 
of  coal  consir.ts  of  two  proximate  elements  mechanically  mixed,  via: 
carbon  and  bitumen ;  charcoal  is  nearly  pure  carbon ;  common  tar  or 
pitch  is  very  similar  both  in  chemical  composition  and  in  general  ap- 
pearance to  bitumen.  If,  then,  we  conceive  a  piece  of  charcoal,  care- 
fully burnt  so  that  the  vegetable  structure  is  perfectly  retained,  to  be 
thoroughly  impregnated  with  pitch  or  tar,  we  should  have  a  substance 
extremely  similar  to  common  coal.  These  two  ingredients  of  coal 
may  also  be  easily  separated  from  one  another.  This  is  constantly 
done  in  the  process  of  coking  and  in  the  manufacture  of  illuminating 
gas.  The  more  volatile  bitumen  is  driven  off  in  the  form  of  gas  or 
collects  in  the  pipes  as  coal  tar  and  the  carbon  remains  as  coke. 
Now,  the  relative  proportion  of  these  two  ingredients  also  vary  infi- 
nitely in  diflerent  coals.  We  may  have  a  coal  of  pure  carbon,  or  a 
coal  of  pure  bitumen,  or  a  coal  containing  these  two  in  every  propor- 
tion. It  is  the  relative  proportion  of  these  which  give  rise  to  the 
principal  varieties  of  coal.  A  coal  of  pure  carbon  is  called  anthracite; 
with  a  small  amount  of  bitumen,  say  10  to  20  per  cent.,  it  is  called 
dry  coals  or  semi-bituminous  coal;  when  there  is  20  to  30  percent. of 
bitumen  it  is  called  bituminous  or  coking  coal;  when  the  per  centage 
is  above  this  and  the  coal  burns  with  a  strong  blaze  and  melts,  it  is 
called  fat  coals.     Besides  these  there  are  certain  varieties  depending 
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npon  hardness,  fracture,  &c.,  such,  for  instance,  as  cannel,  which  is  a 
highly  bituminous  coal,  but  very  hard,  compact,  fine-grained,  and 
remarkably  free  from  vegetable  structure  :  splint  coal,  &c. 

•  There  are  at  least  three  possible  methods  of  accounting  for  these 
varieties.  Ist.  The  cause  may  have  existed  before  the  coal  was  laid 
down,  in  the  nature  of  the  wood  of  which  the  coals  were  formed. 
2d.  The  cause  may  be  sought  for  in  the  changes  through  which  the 
vegetable  matter  passed  in  the  procesti  of  becoming  coal.  3d.  We 
may  find  it  in  changes  to  which  the  coal  was  subjected  after  it  became 
coal. 

First.  It  is  possible  that  the  kind  of  wood  may  in  some  degree  de- 
termine the  variety  of  coal,  as,  for  instance,  the  accumulation  of  pines 
and  other  resinous  wood  may  have  given  rise  to  the  fat  coals,  while 
the  non-resinous  woods  to  the  drier  coals.  This,  I  say,  is  possible, 
particularly  as  we  know  that  coniferous  trees  grew  in  considerable 
abundance  during  the  coal  period  ;  but  it  seems  very  improbable  as  a 
general  explanation. 

Second.  We  have  already  remarked  that  wood  consists,  chemically, 
of  carbon,  hydrogen,  oxygen,  and  a  small  quantity  of  nitrogen,  which 
may  be  neglected ;  and  that  pit  coal  consists  of  the  same  chemical 
elements,  only  in  different  proportions,  the  carbon  being  in  excess. 
It  is  obvious,  then,  that  in  the  fermentation  process  by  which  wood 
is  changed  into  coal  a  portion  of  the  gases,  hydrogen  and  oxygen, 
escapes.   The  amount  which  thus  escapes  determines  the  variety  of  coal. 

The  composition  of  wood  is  variously  stated  by  chemists  ;  in  fact  it 
is  not  a  definite  compound,  but  consists  of  the  mixture  of  several 
proximate  principles.  It  therefore  varies  much,  according  to  the  rela- 
tive abundance  of  these  principles,  such  as  starch,  sugar,  cellulose, 
lignire  ;  in  other  words,  according  to  the  kind  or  even  the  age  of  the 
wood.  For  the  harder  kinds  of  wood,  such  as  the  oak,  Liebeg  gives 
the  formula,  Cgg  H22  Ojj-  For  softer  kinds  of  wood,  and  par- 
ticularly for  succulent  vegetable  substances,  the  proportion  of  carbon 
is  not  so  great.  Whether,  however,  the  formula  which  I  have 
adopted  be  correct  for  the  plants  of  the  coal,  or  not,  would  not  affect 
the  general  correctness  of  the  reasoning  upon  which  my  conclusions 
are  based.  The  composition  of  bitumen  varies  also  very  much,  and 
for  the  same  reason,  viz  :  that  it  is  composed  of  several  proximate 
principles  variously  mixed.  It  is  generally  given  as  C20  Hie^  ^^^ 
a  variable  but  small  amount  of  oxygen,  from  2  to  4.  The  composition 
of  cannel  coal  is  given  by  Regnault  as  C24  H^g  O^. 

Wood =  Cge  H22  O22 

Bitumen....  =  Cj^  H^g  Oj 
Cannel  coal  =  G^^  H,3  0^ 

It  will  be  seen  that  the  proportion  of  carbon  is  greatest  in  coal  and 
least  in  bitumen,  but  that  the  most  striking  difference  between  these 
substances  and  wood  is  the  almost  entire  want  of  oxygen.  Now,  ac- 
cording to  Liebeg,  wood  in  the  process  of  decay  in  the  open  air  forms 
carbonic  acid  (C  Oj)  and  water  (11  0,)  and  the  carbonic  acid  is 
formed  by  the  union  of  the  carbon  with  the  oxygen  of  the  wood,  while 
the  water  is  formed  by  the  union  of  the  hydrogen  of  the  wood  with 
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the  oxygen  of  the  air.  As  in  the  formation  of  carbonic  acid,  oxygen 
is  consumed  faster  than  the  carbon  ;  if  the  decay  goes  on  the  residue 
will  be  at  least  pure  carbon. 

Wood =:  Cae  H^a  0«a 

Peduct  C  Og  -f-  H  (the  H  unites  with  0  of  air)  izz  C35  H,^  O^q  z=z  partly  decayed. 
lUduct  5  (COa)  {=Cs  0^0)  +  11  H =  C30  H^o  ^10  =  further  decayed. 

But  if  decomposition  take  place  out  of  contact,  or  with  limited  sup- 
ply of  air,  the  process  is  more  complex.  The  carbon,  hydrogen,  and 
oxygen  combine  with  one  another  in  various  proportions,  and  the  pro- 
ducts of  decomposition  are  :  carbonic  acid  (C  0^,)  carburetted  hydro- 
gen (C  Hg  or  Cj  H2,)  and  water  (H  0,)  and  thus  result  the  deadly 
choke-damp  (C  0^)  and  the  dreaded  fire-damp  (C  H^)  of  the  coal 
mines. 

Let  us  now  see  how,  according  to  this  theory,  the  different  varieties 
of  coal  may  be  formed. 

Wood    =     Cge  H32  O2 
Deduct  11  CO2  =  Cii   0^2          I  _     p       XT       n 

Deduct  22  H  oxydized  by  the  air  ] —     ^11  ^22   ^21 

and  twenty-five  atoms  of  carbon  alone  remain  ;  and  this  is  the  com- 
postion  of  pure  anthracite.     Again  :  If  decomposition  takes  place  out 
of  contact  of  air,  bitumen  or  bituminous  coal  is  formed.     Thus- 
Wood =  C3,  H,,  0,, 

Deduct  9  C  O2  =   Cg  O^g        ) 

Deduct  3  H  0    =         H3  0  3        >   =  C,,  K  ^  0,, 

Deduct  3  C  H2  =   C3  H^  ) 

The  remainder  is  cannel  coal =:  C^^  H^j  0  j 

Again : 

Wood =  C36  H22  0,2 

and  if  from  this  we  deduct 

10  atoms  carbonic  acid  =  Cio  Ojo  ?    n      TT       n 

3  atoms  defiant  gas    =  C  «  H  ^  S    —  ^is  ^   e  ^20 

the  remainder  is  bitumen =  C20  H^g  0  , 

In  the  same  manner,  by  supposing  the  union  of  these  three  elements 
to  take  place  in  various  proportions,  under  circumstances  of  more  or 
less  imperfect  access  of  air,  we  may,  without  difficulty,  account  for  all 
the  different  varieties  of  coal. 

There  can  be  no  doubt,  it  seems  to  me,  that  bituminous  coal  is  ac- 
tually formed  by  this  play  of  affinities.  But  with  reference  to  the 
extremes  of  this  series,  viz  :  anthracite  and  bitumen,  naptha,  &c.j  it 
seems  much  more  probable  that  these  have  been  the  result  of  an  after 
change,  the  last  of  the  three  possible  causes  with  which  we  started. 

In  the  third  place,  then,  we  have  many  reasons  for  believinof  that 
bituminous  coal  is  really  the  normal  coal,  and  that  which  is  always 
formed  by  the  play  of  affinities,  of  which  we  have  spoken  above,  and 
that  anthracite  and  bitumen  are  the  result  of  the  action  of  igneous 
agency  upon  such  bituminous  coal. 
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We  have  already  said  that  bituminous  coal  may  be  considered  as  a 
mechanical  mixture  of  carbon  and  bitumen,  and  these  two  may  easily 
be  separated  by  heat.  Anthracite  is  the  residue  after  separation,  and 
bitumen  and  naptha  is  the  matter  separated  by  distillation  and  con- 
densed elsewhere.  As  in  the  gas  manufactories  we  find  bituminous 
coal  decomposed — a  part  remaining  behind  as  coke,  (pure  carbon,)  a 
part  passing  off  as  gas  and  a  part  collecting  in  pipes  as  coal  tar — so 
in  the  laboratory  of  Nature  coal  beds  subjected  to  heat  give  rise  to  the 
same  three  substances ;  anthracite  is  left  behind,  coal  gas  is  dis- 
charged into  the  atmosphere  and  bitumen  collects  in  subterranean 
pipes  and  gives  rise  to  naptha  and  bituminous  springs,  pitch  lakes, 
&c.  Thus,  the  enormous  lake  of  boiling  pitch  in  Trinidad  is,  proba- 
bly, in  connexion  with  coal  strata  below.  If  so,  such  coal  will  be  left 
in  the  condition  of  anthracite.  All  the  strata  of  the  earth  are  subject 
to  change  under  the  influence  of  heat :  limestones  become  marbles, 
clays  become  slate.  This  change  is  called  by  geologists  metamor- 
phism.  Now,  the  proposition  is  that  anthracite  is  metamorphic  coal. 
The  proofs  of  this  proposition  are  as  follows  : 

In  the  first  place,  anthracite  is  never  found  except  in  regions  very 
much  disturbed  by  igneous  agency,  the  strata  highly  inclined,  contorted 
and  broken  ;  and  even  in  the  same  coal  field  the  coal  is  anthracite  or 
bituminous,  according  as  the  region  is  more  or  less  disturbed.  Thus, 
in  eastern  Pennsylvania,  where  the  coal  strata  are  very  much  con- 
torted and  sometimes  perpendicular,  (fig.  9,)  the  coal  is  all  anthra- 
cite ;  while  in  western  Pennsylvania,  where  the  strata  are  nearly 
horizontal,  the  coal  is  bituminous.  The  actual  transition  of  anthra- 
cite into  bituminous  coal  cannot  be  studied  with  advantage  in  Penn- 
sylvania, because  the  coal  strata  have  been  carried  away  to  such  an 
extent  that  only  outlying  patches  are  left ;  but  in  Wales  the  same 
seam  may  be  traced  from  the  bituminous  to  the  anthracite  condition  ; 
so  that  there  can  be  no  doubt  that,  in  this  case  at  least,  anthracite  is 
metamorphic  coal. 

Second.  Anthracite  is  never  found  except  in  metamorphic  rocks, 
and  conversely  all  coal  contained  in  metamorphic  strata  is  anthracite. 
This  universal  connexion  of  two  things  proves,  as  it  seems  to  me, 
beyond  doubt,  their  community  of  origin  ;  that  they  have  a  common 
cause.  Thus,  in  the  lowest  stratified  or  primary  rocks,  where  the 
rocks  are  altogether  metamorphic,  and  even  in  the  silurian,  where  a 
less  complete  metamorphism  is  almost  universal,  what  little  coal  is 
found  is  always  anthracite.  In  the  coal  measures  we  have  coal  both 
bituminous  and  anthracitic,  but  the  anthracite  always  in  altered  and 
the  bituminous  in  unaltered  rocks.  As  we  pass  upward  we  find 
anthracite  more  rare,  because  metamorphism  is  more  rare  and  local ; 
and  when  metamorphism  entirely  disappears  in  the  tertiary  rocks  we 
find  that  anthracite  disappears  also. 

Third.  Trap  dykes,  as  it  is  well  known,  are  formed  by  the  out- 
breaking and  outpouring  of  melted  rock  (lava)  forced  up  through 
the  superincumbent  stratified  rocks,  which  are  altered  and  rendered 
metamorphic  by  the  contact.  Now,  when  a  dyke  passes  through  coal 
strata  the  coal  is  always  thoroughly  coked  by  the  contact ;  that  is,  it 
is  changed  into  a  substance  identical  in  chemical  composition  with 
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anthracite.  These  two  substances  are  doubtless  similar  in  tleir 
origin  as  well  as  in  chemical  composition,  the  great  difference  in  th^r 
density  being  due  only  to  the  pressure  under  which  the  change  took 
place.  Anthracite  is  produced  slowly  under  enormous  pressure,  while 
coke  is  produced  under  ordinary  atmospheric  pressure,  and  the  rapid 
disengagement  t)f  gas  renders  it  light  and  porous. 

THE  PLANTS  OP  THE  COAL — THEIR  STRUCTURE  AND  AFFINITIES. 

Geology  is  the  latest  developed  among  the  sciences.  This  is  not  an 
accidental  phenomenon  in  the  history  of  human  intellectual  progress, 
but  one  absolutely  necessary,  and  the  cause  of  which  we  can  clearly 
trace.  The  great  divisions  of  science  in  the  order  of  their  complexity 
are  mathematics,  mechanical  sciences,  chemical  sciences,  orgaDical 
sciences,  and  geology.  The  first  is  limited  to  ideas  of  number  and 
quantity  ;  the  second  comprises,  in  addition  to  the  preceding,  ideas  of 
force  ;  the  third,  in  addition,  ideas  of  chemical  affinity ;  the  fourth,  in 
addition  to  the  preceding,  ideas  of  life^  and  the  last,  in  addition  to 
all  the  preceding,  ideas  of  historic  development.  Now,  this  order  of 
increasing  complexity  has  necessitated  a  corresponding  order  of  devel- 
opment in  time.  It  is  impossible  that  mechanics  and  physics  shonld 
have  assumed  even  the  form  of  a  science  until  mathematics  was 
already  mature.  And  so  of  the  rest.  Together  they  form  a  column, 
of  which  mathematics  is  the  pediment  and  geology  the  capital ;  or, 
rather,  I  should  say,  a  magnificent  temple,  of  which  mathematics 
forms  the  solid  foundation  and  geology  the  heaven  pointing  spire;  the 
most  wonderful  and  perfect  work  which  human  genius  has  erected  in 
honor  of  Deity. 

It  is  evident,  therefore,  that  geology  was  compelled  to  await  the 
development  of  other  sciences.  She  could  not  come  forward  until  her 
time  was  fulfilled,  for  her  problems  are  the  most  complex  and  difficult 
which  are  to  be  found  in  the  whole  range  of  science.  It  is  evident, 
also,  that  the  geologist  must  be  thoroughly  accomplished  in  all  de- 
partments of  science.  He  must  be  thoroughly  grounded  in  mechanical 
and  physical  sciences,  or  how  shall  he  reason  successfully  on  the  up- 
heaval of  continents,  the  formation  of  mountain  chains,  the  dynamics 
of  earthquakes  and  volcanoes,  the  actions  of  currents,  &c.  He  most 
be  familiar  with  chemistry,  for  disintegration  and  consolidation  of 
rocks,  the  deposits  of  springs,  the  formation  of  coal,  are  chemical 
questions.  Still  more  necessary  to  him  is  an  acquaintance  with  organic 
science,  for  the  organic  remains  are  the  Divine  hieroglyphs  in  which 
the  history  of  the  earth  is  recorded.  It  is  this  very  complexity,  this 
very  elevation  in  the  scale,  this  almost  universal  culture  required  of 
her  votaries,  which  constitutes  the  greatest  obstacle  in  the  way  of  real 
progress  in  this  science.  I  know  it  is  thought  by  many  that  geology 
is  an  easy  and  simple  science,  that  any  one,  by  industrious  collection 
of  fossils  and  persevering  exercise  of  memory,  may  be  a  good  geolo- 
gist ;  but  this  is  a  sad  and  very  pernicious  error.  In  so  v€wt  a  science 
collectors  of  materials  must  be  numerous,  but  the  philosophical  gen- 
eralizer  is  very  rare.  In  so  vast  an  edifice  the  fetchers  of  stone  and 
brick  and  mortar  are  innumerable,  but  heaps  of  brick  and  stone  and 
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rtar  do  not  constitute  a  temple  ;  the  one  may  be  accumulated  by 
human  hand,  the  other  can  be  constructed  only  by  the  human 
id,  and  in  this  case  only  by  genius  of  the  highest  order.  In  fact, 
taster  builder  in  this  science  has  not  yet  lived.  No  man  has  yet 
n  able  to  sketch  the  outlines  of  this  noble  work  with  a  hand  so  firm 
[  decided  that  all  shall  labor  in  harmony  and  mutual  confidence, 
[  the  work  shall  thenceforward  proceed  with  steadiness  and  cer- 
ity. 

n  some  sense,  therefore,  all  departments  of  science  may  be  looked 
m  as  the  handmaids  of  geology.  And  it  is  curious  and  instructive 
observe  how,  in  reward  for  their  services,  she  stamps  each  one  with 
seal  of  philosophy  ;  how  each  science  becomes,  in  her  service, 
re  comprehensive,  more  philosophic,  more  exact.  The  problems 
)hy8ic8  and  chemistry  which  geology  proposes  are  so  difficult,  the 
ditions  under  which  well  known  forces  act  are  so  numerous  and 
iplicated,  and  the  scale  on  which  they  operate  are  so  vast,  that 
ry  formula  must  be  revised,  every  law  must  be  made  more  exact. 
18,  under  the  guidance  of  geology,  these  two  old  and  mature 
nces  seem  entering  on  a  new  and  higher  career, 
lut  perhaps  the  most  remarkable  instance  of  the  favorable  change 
philosophic  character  which  the  advent  of  geology  has  impressed 
n  other  departments  of  science  is  to  be  found  in  the  case  of  natural 
•ory. 

'he  zoology  and  botany  of  the  last  age  were  little  more  than  the 
iwledge  of  the  names  and  external  forms  of  species,  and  their  ar- 
gement  according  to  an  arbitrary  system  of  classification.  But  it 
jvident  that  such  zoology  and  botany  can  be  of  little  service  to 
logy.  The  external  form  of  an  extinct  species  is  seldom  seen, 
lerally  all  that  we  have  of  an  animal  is  a  few  bones  or  teeth,  some- 
es  a  single  scale  ;  of  a  plant,  a  fragment  of  wood  or  a  leaf,  and  the 
blem  which  geology  proposes  is,  from  such  meagre  materials  to 
)n8truct  the  whole  organism.  To  the  unskilled  this  seems  impos- 
e.  But  the  harmony  which  exists  between  all  parts  of  an  organ- 
is  so  perfect  that  each  may  be  said  to  necessitate  every  other.  A 
iplete  knowledge  of  the  laws  of  organization  would  thus  enable  us, 
n  any  one  part,  to  reconstruct  the  whole.  One  strain  of  song  in- 
itly  suggests  all  that  is  necessaiy  to  make  the  harmony  complete. 
18  a  profounder  knowledge  of  animals  and  plants  becomes  neces- 
1 — a  knowledge  not  only  of  external  forms,  but  also  of  internal 
LCture  and  the  harmonious  relation  of  parts.  Classification  is  no 
jer  an  ingenious  artifice  to  facilitate  the  acquisition  of  knowledge, 
becomes  the  highest  expression  of  knowledge,  the  epitome  of  na- 
5.  Thus,  from  a  mere  mass  of  barren  details,  natural  history  has 
n  to  the  highest  philosophic  rank.  Even  astronomy  has  been 
pel  led  to  take  a  lesson  of  philosophy  from  her  younger  sister, 
must  relax  the  severity  of  her  dogmas.  She  must  modify  some- 
it  the  absoluteness  of  her  assertions  concerning  the  stability  of  all 
igs,  fenced,  though  they  be,  round  about  with  mathematical  for- 
ge, now  since  the  idea  of  infinite  time  has  been  introduced  by 
logy.  '*  The  causes  which  tend  to  destroy  the  stability  of  the  solar 
«m,"  says  astronomy,  "are  infinitely  small,  and  therefore  may 
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be  rejected  from  the  equation."  True,  but  infinitely  small  quantitiw 
accumulating  through  infinite  ages  become  finite,  in  fact,  become  very 
important ;  for  it  is  these  very  same  infinitely  small  residual  quanti- 
ties, rejected  by  astronomy  as  of  no  value,  which,  by  their  accumula- 
tion, constitute  the  progressive  development  of  the  earth  and  solar 
system.  Without  such  small  uncompensated  forces  history,  whether 
geological,  national,  or  individual,  would  be  impossible.  An  insect 
philosopher,  the  span  of  whose  life  is  a  single  day,  attentively  ob- 
serving the  daily  cycle  of  the  healthy  human  body,  might  rationally 
assert  the  stability  of  the  human  system.  The  body,  at  the  end  of 
twenty-four  hours,  has  come  back  to  the  same  spot  whence  it  started. 
At  least  the  variation,  if  any,  must  be  infinitely  small,  and  therefore, 
for  all  purposes  of  insect  life,  may  be  rejected  as  of  no  value.  And 
yet  it  is  the  accumulation  of  this  same  infinitely  small  variation  which 
constitutes  the  growth  and  progressive  development  of  the  body.  This 
is  not  an  exaggerated  illustration,  for  2,000  years,  the  whole  age  of 
astronomy,  is  but  one  day,  yea,  but  a  small  fraction  of  a  day,  in  the 
geological  history  of  the  earth. 

The  flora  of  the  coal  period  is  more  complete  than  that  of  any  pre- 
vious or  succeeding  geological  epoch.  The  whole  number  of  fossil 
species  of  plants  known  is  probably  not  far  from  2,000.  Of  these, 
according  to  estimates  made  more  than  ten  years  ago,  about  816  are 
from  the  **  coal  measures."  The  constant  additions  which  have  been 
made  since  that  time,  particularly  by  Dr.  Newberry  and  others,  from 
an  examination  of  the  coal  fields  of  our  own  country,  would  probably 
bring  the  number  up  to  at  least  900.  Probably,  therefore,  nearly  if 
not  quite  one-half  of  all  known  fossil  plants  belong  to  this  period.  I 
have  already  said  that  a  coal  seam  is  made  up  of  the  remains  of  such 
plants,  yet  it  is  not  in  the  coal  seams  themselves  that  we  find  the  best 
preserved  specimens  of  coal  plants.  On  the  contrary,  the  vegetable 
matter  is  here  so  thoroughly  disorganized  that  it  is  only  by  means  of 
the  microscope  that  we  are  able  to  detect  its  original  structure.  It  is 
rather  in  the  associated  shale  strata  that  the  most  beautiful  impres- 
sions occur,  particularly  in  the  overlying  black  slate.  Between  the 
thin  sheets  of  this  slate  the  stems  and  leaves  are  as  perfectly  preserved, 
every  vein  and  nerve,  as  between  the  leaves  of  the  botanist's  herbarium. 
This  fact,  viz :  that  the  well-preserved  plants  are  always  found  in 
abundance  in  this  position,  and  never  in  the  coal  seam  proper  has,  as 
it  seems  to  me,  an  important  bearing  upon  the  theory  of  coal  de- 

Eosit.  But  of  this  we  shall  speak  again  in  another  place.  You  have 
ere  before  you  a  magnificent  slab  of  black  slate,  profusely  covered 
with  beautiful  impressions  of  leaves  and  stems  of  ferns  and  calaraites. 
In  this  case,  as  perhaps  in  most  others,  the  impressions,  though  well- 
defined,  are  not  conspicuous  at  a  distance,  because  the  color  of  the 
ground  and  of  the  figures  are  so  nearly  alike,  but  in  some  cases,  when 
the  shale  background  is  light-colored,  the  relief  of  the  coal-black 
impressions  is  very  beautiful.  The  newly  exposed  roof  of  a  coal  mine 
has  been  compared  by  Dr.  Buckland  to  the  most  magnificent  fresco 
painted  ceilings  of  Italian  buildings. 

But  although  the  number  of  species  of  coal  plants  is  so  great,  yet 
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cool  18  supposed  to  be  composed  principally  of  the  remains  of  four 
families  only,  viz :  FernSy  SigillaHce^  Lepidodendron^^  and  Calamiiea. 
The  abundance  of  individuals  belonging  to  these  families  is  so  great, 
and  their  size  so  enormous,  that  they  must  have  given  character  to 
the  vegetation  of  this  period,  and  may  therefore  bo  taken  as  represen- 
tatives of  its  flora.  As  such,  therefore,  I  shall  consider  them,  and  it 
will  be  our  object  in  this  lecture  to  give  you  some  idea  of  their  appear- 
ance and  affinities. 

There  are  certain  periods  in  the  history  of  our  race  upon  which  we 
are  apt  to  gaze  with  peculiar  interest  and  admiration — when  the 
human  mind,  awakening  from  its  sleep  of  barbarism,  rejoices  in  the 
ostentatious  display  of  its  strength  and  its  beauty,  so  in  the  history 
of  our  earth,  the  period  of  the  coal  stands  out  beyond  all  others  as  the 
^*  heroic  age/*  when  nature  seemed  to  delight  herself  in  the  fantastic 
exercise  of  power,  and  to  exhaust  her  strength  in  the  production  of 
vegetable  giants  and  monsters.  It  will  be  my  object  to  show  that  this 
age,  although  to  the  popular  mind  it  may  appear  a  mythological  age, 
an  age  of  wonders  and  prodigies,  an  age  to  which  ordinary  principles 
of  reasoning  are  inapplicable  ;  that  this  age  is  but  one  chapter,  a  page, 
in  a  connected  history,  one  step  in  the  accomplishment  of  the  unvary- 
ing plans  of  Deity. 

A  glance  at  these  drawings  of  coal  plants  will  give  you  some  general 
idea  of  the  strange  forms  which  constituted  the  flora  of  this  period. 
But  it  is  not  only  a  vague  general  idea  of  external  form  which  I  wish 
to  give  you  ;  we  have  already  had  too  much  of  this  in  popular  lectures 
on  geology.  If  we  would  grasp  the  real  thought  expressed  in  the 
vegetation  of  this  period  ;  if  we  would  understand  the  true  significance 
of  the  coal  flora  in  the  Divine  economy  ;  if  we  would  catch  the  key- 
note of  this  Divine  harmony,  we  must  take  more  than  a  superficial 
glance — we  must  look  deeply,  thoughtfully,  reverently.  But,  in  order 
to  make  myself  understood,  I  find  it  necessary  to  step  a  little  out  of 
the  way,  to  give  you  a  sketch  of  the  great  divisions  of  the  vegetable 
kingdom  and  the  characteristics  of  each,  so  that,  by  comparison,  we 
may  be  able  to  determine  the  position  of  the  coal  plants.  Whatever 
is  noble  and  elevating  in  science  must  be  equally  interesting  to  every 
intelligent  mind  ;  but  in  order  to  appreciate  it,  it  is  absolutely  neces- 
sary to  master  in  some  deg:ree  uninteresting  technicalities.  The  jewel 
is  inclosed  always  in  an  unattractive  casket  of  lead  ;  we  must  find  the 
key  before  we  can  gain  the  prize. 

The  vegetable  kingdom,  then,  is  divided  into  two  great  classes:  the 
Phcenogams,  or  flowering  plants,  and  the  Cryptogams,  or  flowerless. 
The  Cryptogams  may  be  again  divided  into  cellular  and  vascular  Cryp- 
togams. The  cellular  Cryptogams,  such  as  the  mosses,  fungi  lichens, 
sea  weeds,  &c.,  consist  entirely  of  cellular  tissue,  while  the  vascular 
Cryptogams^  such  as  ferns,  club-mosses,  equisetaceae,  (horse-tails,)  com- 
bine the  vascular  tissue  with  the  cellular.  The  Fha^nogams  may  also 
be  divided  into  two  sub-classes,  viz  :  the  Gymnosperms,  or  naked  seeded 
plants,  and  the  Angiosperms,  or  covered  seeded  plants.  The  Gymnos- 
perms  bear  their  seeds  naked  or  exposed,  either  near  the  base  of  an 
open  capillary  leaf,  as  in  the  pine  family,  (Conifers,)  fig.  12,  or  else 
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on  its  edges,  as  in  the  cycas  family.     Figs.  12  and  13  represent  cross 


Fig.  12. 


Fig.  13. 


Fig.  16. 


sections  of  the  capillary  leaves  of  naked 
seeded  plants.  The  AngiospemiSj  on  the 
contrary,  bear  their  seeds  enfolded  within 
the  capillary  leaf  or  seed  vessel,  (figs.  Hand 
15,)  as  in  all  the  ordinary  flowering  plants. 
The  Angioaperms  are  again  subdivided  into 
Monocotyledons,  (one  cotyledon  or  seed  leaf 
in  the  embryo,)  fig.  16,  and  DicotyledoMj 
(t  wo  seed  leaves  in  the  embryo,)  fig.  17. 

Fig.  17. 


Cryptogams, 


C  Dicotyledons,  )  Anffiosnerms 

PhsBnogams,  <  Monocotyledons,        J       b     f 

(  Conifers  &  Cycadse,     Gymnosperms. 

Vascular  Cryptogams. 
Cellular  Cryptogams. 

Now,  the  most  important  means  of  determining  the  families  of  coal 
plants  are  the  internal  structure  of  the  stem  and  the  venation  of  the 
leaves.  Generally,  indeed,  these  are  the  only  means  at  our  command. 
Let  us  inquire,  then,  how  the  great  divisions  of  the  vegetable  king- 
dom are  characterized  in  these  respects. 

Among  Phcenogams  there  are  two  very  distinct  types  or  plans  of 
internal  structure  of  the  stem,  viz :  the  Exogenous,  or  outside-growing, 
and  the  Endogenous,  or  inside-growing ;  the  one  represented  by  the 
hard-wood  trees  and  shrubs,  the  other  by  the  palms,  canes,  grasses, 
&c.  On  cross  section  of  an  exogen  (fig.  18)  we  find  three  distinct 
zones  of  tissue.  In  the  centre  a  zone  of  cellular  tissue,  the  pith; 
exterior  to  this  a  zone  of  wood,  and  around  this  again  a  zone  of  cellular 
tissue,  the  bark.  The  z(>ne  of  wood  is,  moreover,  subdivided  into  con- 
centric rings,  which  represent  the  annual  layers  of  growth,  and  sepa- 
rated into  wedges  by  radiating  lines  of  cellular  tissue  (silver  grain) 
connecting  the  cellular  tissue  of  the  pith  with  the  cellular  tissue  of 

the  bark.  In  the  Endogens, 
on  the  contrary,  we  have  the 
woody  tissue  in  the  form  of 
thread-like  bundles,  irregu- 
larly interspersed  amongst 
the  cellular.  The  dry  stalk 
of  an  Indian  corn  is  a  fa- 
miliar illustration  of  this 
structure.  If  such  a  stalk  is 
broken  across  and  the  two 
parts  carefully  separated,  the 
thread-like  bundles  of  woody  and  vascular  tissue  are  observed  to  draw 


Fig.  18. 


Fig.  19. 
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out  from  the  softer  cellular  tissue.  Here  we  observe  no  distinct  pith ;  on 
distinct  bark  separable  from  the  wood  ;  the  wood  not  collected  into  a 
distinct  zone;  not  arranged  into  concentric  layers,  nor  divided  by  me- 
dullary rays.  The  exogenous  plan  of  structure  includes  the  Dicoty- 
ledons and  the  pine  and  cycas  families ;  while  endogen  may  be  con- 
sidered synonymous  with  monocotyledon. 

In  the  vascular  Cryptogams  the  woody  and  vascular  tissue  is  still 
diflferently  arranged.  The  stem  of  a  club-moss,  for  instance,  consists 
of  a  mass  of  cellular  tissue  inclosed  in  a  rind  of  the  same  tissue  more 
condensed,  with  a  single  central  thread  of  vascular  tissue.  Sometimes 
there  seems  to  be  in  the  centre  of  this  something  like  a  very  imperfect 
pith.  The  cellular  Cryptogams ^  as  their  name  indicates,  consist 
entirely  of  cellular  tissue. 

It  will  be  observed  that,  in  the  general  structure  and  mode  of 
growth,  the  family  of  pines  (Oymnosperms)  is  allied  to  the  highest 
order  of  plants,  viz:  the  Dicotyledons ^  while  in  its  reproduction  it  is 
below  the  Monocotyledons.  This  latter  position  is  beyond  doubt  the 
true  one;  and  a  more  attentive  examination  of  the  wood  of  pine  in 
comparison  with  that  of  Dicotyledons  will  confirm  us  in  this  view. 
As  this  is  a  very  important  point,  and  as  much  false  theorizing  on 
the  subject  of  the  plants  of  the  coal  has  been  the  result  of  a  miscon- 
ception of  the  true  position  of  conifers,  I  will  dwell  a  little  more 
minutely  than  I  should  have  otherwise  considered  it  necessary  to  do. 

The   wood  of  Dicotyledons  consists  of  two  dis-  pig.  ao. 

tinct  tissues,  viz:  the  woody  tissue  proper  and  the 
vascular  tissue.  The  woody  tissue  proper  is  com- 
posed of  elongated  cells,  too  small  to  be  distin- 
guished by  the  naked  eye,  while  the  vascular  tissue 
is  composed  of  very  much  larger  cells  or  tubes. 
The  visible  pores  in  such  wood  as  oak,  chestnut, 
vine,  &c.,  belong  to  this  tissue.  Fig.  20  repre- 
sents cross  section  of  two  wooden  wedges,  with 
their  medullary  rays.  The  comparative  size  of 
the  wood  cells  and  the  vessels  is  well  shown.  The 
difference  is  often  much  greater  than  in  the  figure. 
In  pine  wood,  on  the  contrary,  there  is  no  distinction  of  woody  and 
vascular  tissue;  but  the  so-called  wood  consists  entirely  of  an  open, 
thin-walled  tissue,  intermediate  in  every  respect  between  the  vas- 
cular and  the  woody  layer  and  thinner  walled  than  the  true  woody, 
but  smaller  than  the  true  vascular.  This  is  shown  in  the  cross 
section,  (fig.  21.)  On  a  longitudinal  section,  (fig.  22,)  the  cells 
of  pine  wood  are  marked  by  large  disc-like  elliptical  plates,  which 
are  entirely  characteristic  of  this  family.  The  smallest  fragment 
is   sufficient  to  distinguish  it  with  the  utmost  certainty. 

Now,  if  we  trace  the  development  of  the  tissues,  either  by  passing 
from  the  lowest  to  the  highest  plants,  or  from  the  earliest  embryonic 
to  the  mature  condition  of  one  of  the  higher  plants,  we  shall  find  that 
all  the  different  kinds  of  tissue  are  modifications  of  the  cellular ;  that 
there  is  a  more  and  more  complete  differentiation  of  form  and  special- 
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Fig.  23. 


Fig8  Qi  and  28.  izatioD  of  function  as  development  progresses. 
The  longitudinal  system  is  first  formed  by  modifi- 
cation of  the  cellular,  and  then  this  is  again  differ- 
entiated into  the  two  forms  of  woody  and  vascular 
tissue.  Now,  in  the  pine  family,  this  last  differ- 
entiation has  not  taken  place.  So  far  as  its  tissues 
are  concerned,  therefore,  this  family  should  rank 
below  all  other  flowering  plants. 

Let  us  next  examine  the  different  classes  of 
plants  with  respect  to  the  venation  of  their  leaves. 
With  respect  to  their  venation  the  leaves  of 
plants  are  divided  into  three  distinct  kinds,  viz: 
the  reticulated,  or  netted  veined,  the  parallel 
veined,  and  the  dicholomously  veined.  In  the 
first  the  veins  branch  and  again  run  together, 
forming  an  inextricable  net-work.  (Fig.  23,  a.) 
In  the  second  the  veins  run  parallel  from  one  end 
of  the  leaf  to  the  other,  connected  only  by  slender 
transverse  bars,  so  that  the  leaf  may  be  torn  into 

parallel  rib- 
bons. (Fig. 
23,6.)  In  the 
third  the  veins 
branch,  but  do 
not  run  to- 
gether again. 
(Fig.  23,  c  and 
rf.)  The  first 
is  characteris- 
tic of  the  Z)ioo- 
tyledons ;  the 
second  of  the 
Monocotyle- 
dons; and  the 

third  of  the  Ferns — perhaps  of  the  vascular  Cryptogams  generally. 
The  leaves  of  cellular  Cryptogams  are  veinless.  In  this  enume- 
ration it  will  be  observed  I  have  not  mentioned  the  Conifers.  To 
which  class,  then,  do  the  leaves  of  the  pine  family  belong?  Undoubt- 
edly to  the  third.  This  fact  cannot  be  easily  demonstrated  upon 
leaves  of  ordinary  pines,  for  their  cylindrical  leaves  show  no  veins, 
or,  if  visible,  they  seem  to  be  parallel.  But  there  are  a  few  broad- 
leaved  Conifers^  and  these  always  show  the  dichotomous  branch- 
ing of  the  veins  in  the  most  unmistakable  manner.  In  the 
Salibburia^  for  instance,  we  have  as  beautiful  an  instance  of  this 
mode  of  branching  as  can  be  found  among  the  Ferns,  The  leaves 
of  this  Conifer  are  about  two  or  three  inches  broad,  the  shape  and 
venation  very  similar  to  that  represented  in  Fig.  23,  c,  but  much 
more  beautiful.  This  close  alliance  in  the  venation  of  the  leav« 
between  the  pines  and  the  ferns  is  another  evidence  of  the  low 
position  of  the  former  among  flowering  plants.  Thus  it  appears  that 
this  remarkable  family  of  plants  is  allied  to  the  highest  Pha^nogam 
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n  the  general  structure  of  its  wood,  and  to  the  Cryptogams  in  the 
'enation  of  its  leaves.  If  there  was  no  other  evidence  we  might  be  in 
loubt  as  to  its  true  position ;  but  the  simplicity  of  its  reproduction 
ind  of  its  tissues  settles  the  question,  as  it  seems  to  me,  forever, 
There  are  other  points  of  alliance  between  pines  and  club-mosses, 
rhich  it  would  lead  me  too  far  to  notice.  In  fact  this  family  seems 
o  be,  in  a  remarkable  degree,  both  a  connecting  and  an  embryonic 
ype,  and  therefore,  as  we  shall  presently  see,  eminently  calculated 
o  throw  light  upon  the  plants  of  the  coal. 

Let  us  now  attempt  to  apply  thesfe  principles  in  the  interpretation 
►f  the  plants  of  the  Coal^  and  particularly  of  the  four  families  already 
aken  as  representatives  of  the  flora  of  this  period,  viz :  the  Ferns y 
^igillarice,  Lepidodendronj  and  Ccdamites.  We  shall  confine  our  atten- 
ion  principally  to  the  second  and  third.  With  reference  to  the 
Ferns  there  is  little  dispute ;  their  unmistakable  resemblance  to  the 
isms  of  the  present  flora  leave  no  doubt  as  to  their  affinities.  I  will 
>nly  remark,  in  passing,  that  many  of  the  coal  genera  of  this  family 
eem  to  have  affinities  also  with  the  Cycadce  and  Coni/erce,  With 
eference  to  the  other  three  families  the  difficulty  is  much  greater; 
hey  are  generally  supposed,  however,  to  be  most  nearly  allied  to  the 
Lycopodiace(B  (club-mosses)  and  the  Equisetacece,  (horse-tails ;)  the 
ikgiUarice  and  Lepidodendrons  being  considered  most  nearly  allied  to 
he  club-mosses,  and  the  Catamites  to  the  horse-tails.  If  so,  then  we 
tre  at  once  struck  with  the  enormous  size  of  the  coal  plants  in  com- 
parison with  their  humble  representatives  at  the  present  day.  Sigil- 
arice  and  Lepidodendrons  attained  the  amazing  height  of  seventy  to 
>ne  hundred  feet,  and  a  diameter  of  five  to  six  feet,  while  the  club- 
nosses  of  the  present  day  seldom  rise  to  an  altitude  of  more  than  a 
ew  inches.  Catamites  attain  a  diameter  of  fourteen  or  fifteen  inches, 
tnd  a  height  of  thirty  to  forty  feet,  while  the  horse-tails  are  among 
>ur  humblest  plants.  This  enormous  difierence  in  size  is  sufficient  of 
tself  to  lead  us  to  suspect  that  these  are  not  true  club-mosses  and 
lorse-tails.     Let  us  examine  them  more  closely. 

Here  you  have  rude  sketches  of  these  families.  This  is  Sigillaria. 
Phis  genus  is  so  little  known  as  to  its  external  appearance  that  I 
Annot  represent  or  speak  of  it  with  any  confidence.  In  almost  every 
»se  it  is  formed  as  a  straight  cylindrical  trunk,  without  branches  or 
eaves.  So  that,  although  this  plant  is  so  common,  yet  its  mode  of 
)ranching  and  the  form  of  its  leaves  is  still  a  matter  of  dispute  among 
>otanists.  In  a  few  cases  Sigillaria  trunks  have  been  found  to  bifurcate 
ind  produce  long  cylindrical  branches.  In  a  single,  perhaps  doubt- 
ul,  case  (Sig.  Itpidodendrifolia)  leaves  have  been  found  similar  to 
jepidodendron.  One  of  two  views  seems  probable :  either  that  many 
o-called  Lepidodendrons y  so  commonly  found  in  connexion  with 
hgiUaria,  are  the  branches  of  the  latter,  in  which  case  the  branching 
.nd  foliage  of  this  genus  are  similar  to  the  Lepidodendron^  or  else 
hat  Sigiliariay  like  tree  ferns,  were  generally  branchless,  and  that  the 
arge  fronds,  (generally  supposed  to  belong  to  Ferns,)  which  are  so 
ommonly  found  strewed  in  profusion  about  their  bases,  were  their 
eaves.  What  I  have  represented  by  these  sketches  are  therefore 
deal  restorations  on  the  former  hypothesis,  rather  than  actual  speci- 
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mens.  You  will  observe,  then,  the  sparse  dichotomous  branching,  the 
cylindrical  limbs  with  blunt  extremities,  so  characteristic  of  the  club- 
moss,  but  which  is  found,  also,  in  some  species  of  pines.  Like  the<;lub- 
moss,  too,  the  leaves  are  crowded,  pointed,  strung  along  the  stem  for 
some  distance,  but  longer,  slenderer,  and  more  nearly  resembling  the 
leaves  of  the  pine.  Oh  this  trunk  you  will  observe  the  seal-like  im- 
pressions {sigilla)  characteristic  of  this  family,  and  from  which  its 
name  is  derived.  Also  longitudinal  depressions  running  from  one 
end  ol  the  trunk  to  the  other,  and  along  which  the  sigilla  are  arranged 
in  vertical  rows.  Thus  each  triink  of  a  SigiUarta  resembled  a  noble 
fluted  doric  ^column  beautifully  but  variously  sculptured  the  pattern 
changing  with  the  species.  These  sigillae  are  evidently  leaf  scars, 
and  therefore  indicate  the  leaf  arrangement  peculiar  to  this  family. 

The  Lepidodendron,  of  which  you  have  here  a  drawing,  was  still 
more  like  the  club- moss,  the  crowded  leaves  being  shorter,  rhomboidal, 
and  more  scale  like,  the  same  long,  slender,  cylindrical,  sparse  dichot- 
omous branches.  But  even  here  we  find  an  almost  equal  resenoi- 
blance  to  Conifers,  for  it  will  be  recollected  that  in  a  large  number 
of  Conifers  as  the  Juniperus,  the  Araucaria^  &c. ,  the  same  rhomboidal, 
plaited  scale-like  leaves  prevail.  The  impression  of  a  shoot  of  an  Afa%' 
caria  could  scarcely  be  distinguished  from  that  of  some  species  of  club- 
moss,  except  by  superior  size  of  the  former.  In  its  fructification  there 
is  the  same  difficulty,  for  it  is  doubtful  whether  it  most  nearly  resem- 
bled the  cone  of  pines,  or  the  cone-like  fructification  of  club-mosses, 
although  the  recent  investigations  of  Hooker  leave  little  doubt  that 
the  latter  is  the  truer  view.  All.  that  we  know,  then,  of  the  external 
appearance  of  these  families  lead  us  to  the  conclusion  that  they  were 
intermediate  between  pines  and  club-mosses,  and  that  the  SigUlaria 
approached  most  nearly  the  pines,  and  the  Lepidodendrons  most  nearly 
the  club-mosses. 

Let  us  next  see  what  light  is  thrown  upon  this  subject  by  examina- 
tion of  the  internal  structure. 


Fig.  24. 


Fig.  95. 


Cross  section  of  SigiUaria:  a  the  pith;  h  the 
woo<ly  cylinder;  c  the  cellular  tissue;  d  the 
rind;  <the  bundk^sof  vascular  tissue  running 
from  central  sheath  to  the  leaves. 


Cross  and  longitudinal  section  of  SigiU^f^i 
letters  represent  same  as  in  fig.  24;  ///  the 
leaves. 
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'  we  make  a  section  of  the  stem  of  a  StgiUaria,  (figs  24  and  25,)  we 
externally  a  6ari,  or,  more  probably,  a  rind{d)  of  condensed  cellu- 
;i68ue,  sometimes  a  half  or  an  inch  thick;  within  this  an  enormous 
unt  of  loose  cellular  ti8sue,(c,)  often  2  feet  or  more  thick.  Through 
centre  of  this  runs  a  slender  sheath(6)  of  vascular  or  woody  tissue, 
3h  in  a  SigUlaria  6  feet  in  diameter  is  not  more  than  3  inches  in 
leter;  a  mere  thread  of  vascular  in  the  midst  of  a  mass  of  cellular 
le.  This  again  incloses  a  small  pith  (a)  which  occupies  the  very 
re  of  the  trunk.  These  vascular  cylinders,  with  their  inclosed  pith, 
g  the  most  indestructible  portion  of  the  trunk,  are  often  found 
e,  and  described  under  the  name  of  Endogenitea,  Figs.  24  and  25 
esent  cross  and  longitudinal  ideal  sections  of  this  plant,  (a)  the 
liar  tissue  of  the  pith,  ih)  the  vascular  or  woody  sheath,  (c)  the 
\  of  cellular  tissue  between  the  vascular  sheath  and  {d)  the  rind, 
lender  vascular  bundles  connecting  the  leaves  with  the  central 
th.  Upon  closer  examination  of  this  woody  or  vascular  cylinder 
J  is  found  to  consist  of  concentric  layers,  somewhat  analogous  to  the 
rs  of  growth  of  exogenous  trees,  and  divided  into  wedges  by  medul- 
rays,  like  the  tree  exogens.  Upon  still  closer  examination,  how- 
»  of  a  good  cross  section  under  a  microscope  (fig.  26)  no  distinction 
Lscniar  and  woody  tissue,  such  as  is  found  in  the  wood  of  Dicoiylo- 
,  is  observed,  but  the  whole  is  made  up  of  one  kind  of  tissue,  open 
thin-walled,  in  comparison  with  woody  tissue  proper,  but  closely 
ubling  the  wood  of  pines.  But  a  longitudinal  section  shows  no 
like  markings  such  as  characterize  the  wood  of  CcniferSj  but 


Y\g%.  96  and  97. 


Fig.  98. 


Fig.  28.  A  cross  section  and  longitudinal  section 
of  a  StgiUaria.  The  letters  a,  6,  c,  d,  e  represent 
same  as  in  previous  figs.  1,  2,  3  are  the  3  layere 
of  the  vascular  cylinder  6,  m  isa  medullary  ray. 

Js  the  fact  that  it  consists  entirely  of  spiral  vessels,  (figs.  27  and 
ind  that,  therefore,  the  sheath  of  the  StgiUaria  consists  of  vascular 
T  than  of  woody  tissue.  In  consequence  of  the  great  predomi- 
sofcellular  tissue,  these  stems,  as  well  as  those  of  the  Lepido- 
ron  and  Calamites,  are  generally  found  very  much  flattened  by 
ure.  '' 
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Fig.  59. 


Fig.  30. 


The  vascular  sheath  is  still  smaller,  extremely  thin,  forming  on 
cross  section  an  exceedingly  narrow  zone.  It  is  moreover  not  separated 
into  concentric  rings  nor  divided  by  medullary  rays.  The  cellular 
tissue  both  within  and  without  the  sheath  is  very  open  and  loose. 
The  rind  (d)  consists  of  similar  cellular  tissue,  but  more  condensed, 
and  there  seems  to  be  no  line  of  demarcation,  but  a  gradual  transition; 
in  other  words,  there  is  apparently  no  true  bark.  Here,  also,  we  find 
long  slender  bundles  of  vascular  tissue  (spiral  vessels)  connecting  the 
leaves  with  the  central  sheath.  Microscopic  examination  of  the  ?a»- 
cular  sheath  shows  no  sign  of  woody  tissue. 

Calamites  we  know  much  less  about,  but  it  would  seem  that  in  them 
there  is  a  still  greater  predominance  of  cellular  tissue,  if,  indeed,  they 
possessed  any  vascular  tissue  at  all.  They  are  often  found  pressed 
perfectly  flat,  indicating  that  they  were  either  hollow,  or  more  probably 
consisted  of  a  simple  rind  of  condensed  cellular  tissue,  inclosing  looser 
tissue  of  the  same  kind.  Of  this  plant,  however,  we  know  too  little  to 
draw  any  conclusion  as  to  its  affinities. 

Now,  if  we  examine  by  sections  a  common  Lycopodium^  or  club-moss, 
we  find  an  internal  structure  closely  resembling  what  we  have  found 
in  SigiUaria  and  Lepidodendron.  Externally  a  thin  but  tough  rind, 
or  epidermis  of  condensed  cellular  tissue,  inclosing  a  mass  of  very  loose 
cellular  tissue,  through  the  centre  of  which  runs  a  slender  thread  of 
vascular  tissue,  sending  off  in  every  direction  still  slenderer  threads  of 
the  same  to  the  crowded  leaves.  Upon  longitudinal  section  the  vascu- 
lar tissue  is  found  to  be  chiefly  spiral  ducts.  The  principal  difiierence 
between  this  structure  and  that  of  the  Lepidodendron  is  that  the  latter 
has  a  more  perfect  pith,  and  in  this  respect  seems  to  be  allied  to  the 
higher  order  of  plants.  But  I  am  convinced,  from  personal  examina- 
tion of  the  Lycopodium,  that  its  vascular  thread  was  the  outline  of  both 
pith  and  medullary  rays.  I  call  more  particular  attention  to  this 
observation,  because,  as  far  as  I  know,  it  is  new,  and  as  it  seems  tome 
calculated  to  throw  much  light  on  the  affinities  of  coal  plants. 

This  very  remarkable  structure,  viz :  the  existence  of  a  slender 
central  thread  of  vascular  tissue  in  the  midst  of  a  laige  mass  of  very 
loose  cellular,  does  not  exibt,  I  believe,  among  existing  plants  in  the 


A  cross  and  longitudinal  section  of  the  Lepidodendron  shows  a 
similar  but  still  less  highly  organized  structure,  (figs.  29  and  30.) 
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itare  condition,  except  in  the  family  of  club-mosses.  In  tlie  embry- 
ic  state,  however,  of  the  Dicotyledons  we  find  something  similar. 
we  make  a  cross  section  of  a  Dicotyledon  soon  after  germination, 
B.,  while  the  first  two  or  three  pairs  of  leaves  are  expanding,  we  will 
id  a  structure  very  similar  to  that  of  the  Lepidodendron.  We  find 
the  centre  a  small  pith  surrounded  by  a  thin  zone  of  vascular  tissue, 
lostly  spiral  vessels,)  around  this  a  large  mass  of  cellular  tissue,  des- 
led  to  become  partly  bark  and  partFy  wood,  but  which  is  yet  neither 
e  nor  the  other,  and  the  whole  inclosed  in  a  thin  epidermis  of  con- 
used  cellular  tissue. 

Thus  it  appears,  both  from  external  and  internal  examination,  that 
ese  families  combined  the  characters  of  pines  and  club-mosses.  Or 
we  are  disposed  to  attach  moro  importance  to  their  exogenous  affini- 
J8,  and  thus  to  place  them  among  the  pines,  then  we  must  compare 
em  with  the  earliest  embryonic  condition  of  this  class.  The  true 
3w,  I  am  convinced,  is,  that  they  are  both  connecting  and  embryonic 
pes,  or  connecting  types  with  embryonic  characters.  In  fact,  all 
ibryonic  types  seem  to  be  more  or  less  connecting,  and  conversely 
nnecting  types,  at  least  in  Palceontologyj  are  also  embryonic.  Now, 
iat  I  have  said  of  the  SigiUaria  and  Lepidodendron  is  equally  true, 
believe,  of  other  coal  plants.  I  have  taken  these  two  because  they 
e  better  known  ;  but  all  that  is  known  concerning  other  genera 
em  to  point  in  the  same  direction.  They  all  seem  to  be  more  or  less 
nnecting  types.  The  Sphenophyllum^  Noggerathia,  and  probably 
any  of  the  so-called  Ferns  of  this  period  are  of  this  character. 
Let  us  inquire  now  what  important  conclusions  may  be  drawn  from 
dat  we  have  seen  of  the  affinities  of  these  plants : 

1.  The  distinction  of  plants  into  Cryptogams  and  Phcenogams  is 
nsidered  by  botanists  a  fundamental  one.  Many  recent  investiga- 
)n8,  however,  have  combined  to  throw  some  doubt  upon  the  entire 
stinctness  of  these  classes.  The  study  of  the  Coal  Plants,  particu- 
rly  of  the  two  families  SigiUaria  and  Lepidodendron,  it  seems  to  me 
itirely  destroys  this  as  a  fundamental  division,  or,  at  least,  as  one  at 
L  comparable  to  the  great  divisions  of  the  animal  kingdom.  The 
nes  belong  unequivocally  to  the  Phcenogams  and  the  club-mosses  to 
e  Cryptogams,  If  the  SigiUaria  and  Lepidodendron  are  connecting 
iks  between  these  two  families  then  the  classes  to  which  they  belong 
n  no  longer  be  considered  as  fundamentally  distinct  types  or  plans 

structure.  The  study  of  animals,  both  existing  and  extinct,  have 
nfirmed  the  wonderful  generalization  of  Cuvier.  The  four  types — 
ertebrata,  ArticiUata,  MoUusca,  andltadiata — were  as  distinct  during 
e  palaeozoic  period  as  now.  If  such  distinct  plans  of  structure 
list  in  the  vegetable  kingdom  at  all  they  have  not  yet  been  indicated 

such  by  botanists.  The  distinction  into  exogen  and  endogen  would 
em  more  likely  to  be  fundamental,  as  this  is  apparently  not  a  mere 
Btinction  of  rank  or  complexity  of  structure,  but  of  plan  of  struc- 
ire.  If  so,  then  we  shall  probably  be  able  to  trace  these  two  types 
)wn wards  until,  overleaping  the  distinction  ot*  Phcenogams  and 
ryptogams  as  one  of  complexity  of  structure  only,  they  reach  the 
wer  confines  of  the  vegetable  kingdom. 

2.  We  have  seen  that  the  plants  of  the  coal  are  most,  if  not  all  of 
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them,  connecting  types  with  embryonic  characters.  This  is  not  an 
isolated  fact,  but  one  which  meets  us  at  every  step  in  the  course  of  our 
study  of  the  geologic  history  of  the  earth.  It  is  but  one  illustration 
of  a  general  law,  a  law  of  the  deepest  philosophic  import,  and  yet  one 
which  is  still  very  imperfectly  recognized  among  geologists.  The  law 
may  be  thus  stated  :  The  first  introduced  animals  or  plants  of  any 
class  have  been  combining  types,  t.  c,  have  united  within  themselves 
the  characters  of  several  families,  now  distinct  and  even  widely  sepa- 
rated. Thus  the  first  vertebrates  introduced  were  fishes,  but  not 
typical  fishes,  as  we  might  be  led  a  priori  to  expect,  but  JPlacoids  and 
Ganoids,  families  which,  particularly  in  their  earlier  lepresentatives, 
united  with  ordinary  fish  characters  others  which  connected  them  with 
the  class  of  reptiles,  and  even  of  mammals;  and  still  others  which 
connect  them  with  the  embryonic  condition  of  the  typical  fishes.  It  is 
this  combination  of  embryonic  characters  with  others  which  connect 
them  with  the  higher  cla8ses,  this  union  of  high  and  low  characters, 
which  has  given  rise  to  all  the  dispute  concerning  the  position  of  these 
families  in  the  scale  of  Fishes  as  well  as  to  much  of  the  difierenceof 
opinion  concerning  the  Jaw  of  succession  of  animals  in  Geology. 
Again,  the  first  introduced  reptiles,  viz:  the  reptiles  found  in  the  old 
red  sandstone  and  coal,  are  the  most  remarkable  instances  of  con- 
necting types  of  which  we  have  any  knowledge.  In  the  first  place 
they  seem  to  have  been  amphibious,  (in  the  proper  sense  of  the  word,) 
and  thus  to  have  connected  land  animals  and  water  animals,  air 
breathing  with  water  breathing,  and  all  of  them  united  characters, 
which  are  now  represented  by  widely  separated  families.  To  give  a 
single  instance :  the  carboniferous  reptile,  recently  described  by  Pro- 
fessor Wyman  and  exhibited  at  the  last  meeting  of  the  Scientific  As- 
sociation at  Albany,  so  remarkably  combined  characters  which  are  now 
parcelled  out  between  the  three  families  of  Batrachians,  Saurians,  and 
Ophidians,  that  this  distinguished  comparative  anatomist  seemed 
almost  at  a  loss  as  to  which  of  these  families  to  assign  it.  He  decided, 
however,  that  it  most  nearly  resembled  a  Salamandroid  Bairachian 
with  characters  closely  coonecting  it  with  the  other  families  already 
mentioned. 

The  Lahyrinihodon  of  the  new  red  sandstone  has  been  classed  by 
some  anatomists  with  Batrachians,  and  by  others  with  crocodiles. 
There  seems  yet  a  doubt  whether  it  should  be  called  a  tailless  croco- 
dile or  a  crawling  frog  with  crocodilian  teeth.  Thehu^e  Sauriansoi 
the  secondary  period  combined  reptilian  with  fish,  and  even  some 
mammalian  characters.  Even  in  the  tertiary  period  and  in  the  intro- 
duction of  the  highest  animals  this  law  is  not  forgotten.  The  recent 
investigations  of  ProfcFsor  Owen  have  shown  that  the  first  introduced 
Pachyderms  were  not  typical  Pachyderms,  but  that  they  combined  the 
characters  of  Pachyderms  and  liuminanis  to  such  a  degree  that  it  is 
almost  impossible  to  assign  them  with  certainty  to  one  or  the  other 
order.  In  fact,  the  study  of  these  extinct  forms  has  led  this  great 
anatomist  to  class  the  Pachyderms  and  liuminants  together  as  sub- 
divisions of  one  and  the  same  order. 

Thus  in  every  case  in  the  earliest  faunae  and  florie  one  class  stood 
for  many.     The  earliest  families  combined  the  characters  of  several 
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Dilies  or  classes,  and  stood  as  their  representative  until  these  fami- 
s  or  classes  were  separately  introduced.  The  Placoids  and  Ganoids , 
instance,  stood  during  almost  the  whole  palfeozoic  period  the  sole 
)resentatives  of  the  vertebrate  type,  combining  in  themselves  the 
iracters  of  all  classes,  and  thus  prophesying  their  coming,  until 
iture  was  fully  prepared  for  their  introduction.  The  Sigillaria  and 
pidodendron  stood  as  the  representatives  of  both  Cryptogam  and 
icBnogram,  until  these  two  idea^  were  separately  and  more  distinctly 
pressed  by  the  subsequent  introduction  of  the  typical  forms  of  these 
o  classes.  It  is  as  if  Nature  first  sketched  out  her  work  in  general 
ms  and  then  elaborated  each  subordinate  idea  in  separate  families ; 
these  families,  taken  together  as  an  organic  whole,  still  containing 
3  original  idea  in  a  more  completely  developed  form,  as  if  the  pro- 
jm  of  organic  nature  was  first  expressed  in  a  few  simple  but  com- 
shensive  symbols  and  then  differentiated.  Organic  nature  has 
en  been  compared  to  a  broken  chain,  the  dinjointed  links  of  which 
3  the  widely  separated  and  distinctly  marked  families  of  the  present 
ma  and  flora,  and  the  connecting  links  of  which  are  to  be  found 
ep  buried  in  the  strata  of  the  earth.  But  the  complexity,  the 
auty,  and,  more  than  all,  the  life,  growth,  and  development  of  Na- 
re,  is  not  to  be  represented  by  any  such  miserable  mechanical  con- 
vance  as  a  chain.  It  is  rather  a  tree — a  tree  of  life — a  tree  whose 
ink  is  deeply  rooted  in  the  lowest  palaeozoic  strata,  whose  first 
int  arms  are  given  off  in  the  carboniferous,  which  branch  again  in 
B  secondary  and  again  in  the  tertiary  periods,  while  its  extreme 
anchlets,  and  also  its  flower  and  fruit,  are  the  fauna  and  flora  of  the 
esent  epoch.  The  object  of  geology  is  to  trace  each  branch  to  its 
low  branch,  and  each  limb  to  its  fellow  limb,  and  thus  gradually  to 
jtore  the  whole  noble  form  and  determine  the  laws  of  its  growth. 
This  differentiation,  this  passing  from  simplicity  to  complexity, 
»m  unity  through  diversity  to  a  higher  unity,  is  the  fundamental 
jv  of  development.  Let  me  illustrate  my  meaning  by  a  few  simple 
amples  :  The  ultimate  anatomical  elements  of  every  organized  body, 
lether  animal  or  vegetable,  are  cells.  The  whole  body  is  made  up 
cells,  and  all  the  bodily  functions  are  performed  by  cells.  In  fact, 
e  body  may  be  looked  upon  as  an  organized  community  of  indi- 
lual  cells.  Now,  if  we  trace  these  cells  from  their  earliest  condition 
the  embryo  to  their  mature  condition  in  the  fully  developed  animal 
plant,  or  from  the  lowest  animal  or  plant  regularly  to  the  top  of 
e  scale,  we  will  observe  a  most  beautiful  instance  of  the  differen- 
ttion  of  which  I  speak.  The  cells  are  at  first  all  alike,  simple  and 
obular,  and  each  performs  all  the  functions  appertaining  to  cells, 
ough  comparatively  imperfectly.  But  as  development  advances  the 
lis  begin  to  take  on  different  forms  and  to  perform  different  func- 
ms.  Some  become  nervous  cells,  some  muscular  cells,  some  biliary 
[Is,  &c.,  until,  in  the  mature  condition  and  in  the  highest  animals, 
e  diversity  of  form  and  specialization  of  function  reaches  the  highest 
int,  each  form  of  cell  being  confined  to  the  performance  of  a  single 
action. 

If,  instead  of  the  ultimate  anatomical  elements,  the  cells,  we  take 
e  proximate  anatomical  elements,  the  organs,  or  even  the  regions  of 
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the  body,  still  the  same  differentiation  of  form  and  specialization  of 
iuction  is  observable  as  we  pass  from  the  embryonic  to  the  mature 
condition,  or  from  the  lowest  to  the  highest  animals.  I  might  gifc 
many  other  examples  taken  from  the  orijanic  kingdom.  I  will  give 
but  one  other  example,  and  that  taken  from  a  still  higher  kingdom. 
Uuman  society  is  also  an  organized  body,  the  ultimate  anatomical 
elements  of  which  are  individuals.  Now,  in  the  earliest  conditioDBof 
human  society  we  find  these  elements,  so  far  as  their  social  functions 
are  concerned,  identical.  Each  man  performs  all  the  social  functions 
apertaining  to  man.  He  is  his  own  tailor,  shoemaker,  agriculturist^ 
scientific  man,  &c.  But  in  proportion  as  society  advaoces  in  the  same 
proportion  does  specialization  of  social  functions  advance,  until,  if  we 
could  conceive  of  a  society  perfectly  organized  on  a  purely  material 
basis,  t.  c.  according  to  the  French  material  philosophy,  then  the 
social  function  of  each  individual  would  be  reduced  to  the  narrowest 
possible  limits.  This  is  only  impossible  or  undesirable  on  account  of 
man's  moral  and  spiritual  nature.  Still  it  is  no  less  evident  that,  in 
HO  far  as  human  society  is  a  material  organization^  specialization  of 
function,  differentiation  is  the  law  of  development. 

Now,  it  will  be  recollected  that  in  the  geological  history  of  animals 
and  plants  we  have  everywhere  found  the  same  differentiation  of  form 
and  specialization  of  function.  As  in  the  history  of  the  animal  body, 
one  cell  form  in  the  embryo  was  the  representative  of  many  widely 
separated  cell  forms  in  the  mature  animal ;  so  also  in  the  geological 
history  of  that  greater  and  more  complex  organism,  the  animal  and 
vegetable  kingdom,  one  form  in  the  early  periods  stood  as  the  repre- 
pentative  of  many  widely  separated  forms  in  its  present  mature  con- 
dition. Am  I  not  justified,  then,  in  eaying  that  the  great  law  which 
has  governed  the  introduction  of  successive  animal  and  vegetable  ape 
cies  is  that  of  gradual  development  of  the  animal  and  vegetable  king- 
dom as  an  organic  whole  f 

It  seems  to  me  that  all  the  dispute  and  misunderstandiug  on  this 
subject  have  been  the  result  of  too  narrow  a  view,  have  arisen  from  fixing 
the  mind  upon  genera  and  species  instead  of  upon  the  larger  divisions 
of  classes  and  orders,  upon  the  individual  elements  instead  of  the 
organic  whole.  Development  does  not  necessarily  involve  the  idea  of 
progression  in  all  the  individual  elements.  In  the  differentiation  of 
the  cells  of  the  living  body,  of  the  individuals  of  an  advancing  com- 
munity, or  of  the  forms  of  an  advancing  fauna,  the  whole  organism 
progresses,  but  as  a  necessary  result  of  differentiation,  while  the  high- 
est individuals  are  successively  higher  and  higher,  the  lowest,  consid- 
ered in  themselves,  and  not  as  parts  of  an  organized  whole,  wfljf 
become  lower.  Certainly  the  difference  between  the  high  and  the  low 
becomes  constantly  greater.  It  should  not  surprise  us,  then,  that 
some  of  the  lowest  iorms  of  animal  life  have  been  among  the  latest 
introduced.  It  is  precisely  what,  according  to  a  true  appreciation  of 
the  law  of  development,  we  should  be  naturally  led  to  expect. 

Mr.  Hugh  Miller,  the  eminent  Scotch  geologist,  in  his  admirable 
y9or\iy  ^^  Footprint 8  of  the  Creator y'  by  taking  too  limited  a  view  of 
this  subject,  has  been  led,  if  not  into  error,  at  least  into  a  statement 
of  views  which  has  misled  many.     In  his  zeal  against  the  Lamarck- 
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ian  tlieorists,  and  more  particularly  against  the  author  of  the  ''Ves- 
tiges of  Creation,"  he  has  attempted  to  show  that,  in  certain  families, 
at  least,  the  law  has  been  that  of  degradation,  instead  of  progression. 
He  has  labored  to  prove  that  the  earliest  fishes  have  been  the  highest, 
instead  of  the  lowest  fishes,  and  that  the  earliest  reptiles  have  been 
higher  in  the  scale  than  the  present  reptiles.  This  idea  has  been 
seized  upon  by  some  in  this  country,  and  it  has  been  attempted,  by 
connecting  it  with  the  fall  and  degradation  of  man,  to  show  that  the 
universal  law  of  history,  both  geological  and  human,  is  degradation. 
The  disciples  of  this  melancholy  philosophy  believe  that  divine  power 
successively  introduced  higher  and  higher  classes,  but  each  class,  left 
to  its  own  laws,  continued  to  degrade  itself.  The  Deity  repeatedly 
attempted  progression,  by  the  miraculous  introduction  of  successively 
higher  classes,  but  some  malign  influence  as  constantly  interposed 
and,  to  some  extent,  frustrated  these  attempts. 

Now,  it  is  evident  that  these  theorizers  have  never  thoroughly 
grasped  the  fundamental  idea  of  development.  They  mistake  speciali- 
zcition  for  degradation.  Upon  this  theory  all  our  boasted  modern 
civilization,  so  far  as  it  is  the  result  of  division  of  labor,  specializatioor 
of  social  functions,  and  mutual  dependence  of  parts,  is  degradation. 

Upon  what  ground  are  the  Ganoids  and  Placoida  considered  the 
highest  fishes?  Only  on  the  ground  that  they  combine  with  their 
fish  characters  others  which  ally  them  with  the  higher  classes,  par- 
ticularly with  reptiles.  In  other  words,  they  fall  into  the  very  error 
of  the  Laraarckians  themselves,  viz :  that  of  supposing  that  the  ani- 
mal kingdom  is  to  be  represented  by  a  linear  aerieSy  and  that,  there- 
fore, the  highest  fishes  approach  the  lowest  reptiles,  and  the  highest 
reptiles  the  next  higher  class,  &c.  But  the  very  reverse  of  this  is  the 
fact.  The  animal  kingdom  should  be  represented  by  an  infinitely 
branching  tree,  rather  than  by  an  ascending  right  line  ;  ior  we  find, 
in  every  case,  classes  approach  each  other  in  the  lowest  members  of 
each,  and  diverge  as  they  ascend.  Thus,  it  is  the  lowest,  and  not  the 
highest  plants,  which  approach  the  animal  kingdom.  As  we  ascend, 
they  become  more  and  more  widely  separated,  until,  in  the  highest 
representatives  of  each,  the  separation  reaches  its  highest  point.  So 
also  each  branch  of  these  kingdoms  diverges  from  its  fellow  branches. 
It  is,  therefore,  in  its  lowest,  not  its  highest,  members  that  we  should 
naturally  expect,  according  to  the  law  of  diflerentiation,  the  class  of 
fishes  to  approach  the  class  of  reptiles.  In  some  sense,  indeed,  Pla- 
coids  and  Ganoids  may  be  considered  higher  than  typical  fishes. 
Their  brain  and  nervous  system  is  more  highly  organized,  their  re- 
production is  more  complex,  their  young  are  better  cared  for.  But 
it  will  be  recollected  that  they  are  both  connecting  and  embryonic 
types.  Now,  it  is  their  connecting  characters  which  seem  to  elevate 
them,  for  their  true  fish  characters  are  all  embryonic.  As  verUbrates 
they  may  possibly  be  considered  higher  than  other  fishes,  but  as 
fishes  they  must  be  considered  low.  Anatomists  may  place  them 
high  but  morphologists  will  always  place  them  low.  If  the  several 
classes  of  the  animal  kingdom,  diverging  in  various  directions,  be, 
as  it  were,  projected  upon  a  vertical  plane,  the  Placoids  and  Ganoids 
may  possibly  occupy  a  higher  position  than  the  typical  fishes  ;  but. 


168  LECTURES. 

in  such  a  rectilinear  projection,  all  the  variety  and  beauty  of  natare 
is  lost.  It  is  evident  that,  for  purposes  of  classification,  the  mor- 
phologist  is  right ;  for  if  the  principle  of  the  anatomists  is  consistently 
carried  out,  no  classification  is  possible,  for  animals  the  most  diverse, 
an  echinoderm  and  a  fish,  may  be  brought  together.  The  Divine  claasi- 
fier,  in  the  introduction  of  species,  has  followed  the  principle  of  the 
morphologist. 

Geology,  then,  teaches,  and,  as  it  seems  to  me,  unmistakablj 
teaches,  that  the  law  of  succession  of  animals  and  plants  is  that  of 
progressive  development  in  time  of  these  two  kingdoms.  But, 
although  there  has  been  a  development,  it  is  not  the  development  of 
the  Lamarckian,  of  the  author  of  the  Vestiges  of  Creation,  and  the 
pantheist.  The  development  which  geology  teaches  is  not  a  develop- 
ment which  is  the  result  of  physical  laws  and  physical  forces.  If 
there  is  anything  which  geology  teaches  with  clearness,  it  is  that 
the  animal  and  vegetable  kingdoms  did  not  commence  as  monads,  or 
vital  points,  but  as  organisms  so  perfect  that  even  the  maddest  La- 
marckian must  admit  that  they  could  not  have  been  formed  by  agency 
of  physical  forces  ;  that  species  did  not  pass  into  one  another  by  trans- 
mutation, but  that  each  species  was  introduced  in  full  perfection,  re- 
mained unchanged  during  the  term  of  their  existence,  and  died  m 
full  perfection ;  that  physical  conditions  cannot  change  one  species 
into  another,  but  that  a  species  will  give  up  its  life  rather  than  its 
specific  character.  In  passing  from  the  equator  to  the  poles  we  pass 
from  one  geographical  fauna  to  another,  from  one  set  of  species  to 
another,  but  observe  no  transmutation,  but  only  substitutions ;  80 
also  in  passing  from  the  oldest  geological  to  the  present  fauna  we 
pass  from  one  set  of  species  to  another  ;  not,  however,  by  transmuta- 
tion, but  always  by  substitution.  This  has  been  repeated  so  many 
thousand  times  in  the  geological  history  of  the  earth  that  there  is 
no  room  for  doubt  on  the  subject.  As  far  as  the  evidence  of  geology 
extends,  each  species  was  introduced  by  the  direct  miraculous  inttr/er- 
ence  of  a  personal  intelligence.  There  has,  indeed,  been  a  constantly 
increasing  series,  but  the  connexion  between  the  terms  of  the  series 
has  not  been  physical  or  genetic,  but  intellectual ;  not  founded  in  the 
laws  of  reproduction,  but  in  the  eternal  counsels  of  the  Almighty. 
There  has,  indeed,  been  a  development,  but  not  a  development  the 
force  of  which  exists  within  the  thing  developing  ;  but  rather  the  de- 
velopment of  a  great  work  of  art,  under  the  hand  of  the  Divine 
Artist— a  work  conceived  in  eternity,  and  elaborated  throughout  all 
time.  What  an  overwhelming  idea  this  thought  gives  us  of  the  un- 
changeableness,  the  all-comprehensive  intelligence  and  foreknowledge 
of  the  Deity  I  The  infinite  diversity  of  nature,  the  whole  idea  of  this 
infinite  work  of  art,  was  contained  in  the  first  strokes  of  the  Great 
Artist's  pencil,  and  the  ceaseless  activity  of  Deity  has  been  exercised 
only  in  the  eternal  unfolding  of  the  original  conception. 
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BT  PROFESSOR  STEPHEN  ALEXANDER,  OF  THE  COLLEGE  OF  NEW  JERSEY. 

[y  object  on  this  occasion  is,  in  itself,  a  very  simple  one.  I  desire  to 
i  some  illustrations  of  the  vastness  of  the  visible  creation,  as  made 
wn  by  modern  astronomy.     I  say  emphatically  modern  astronomy, 

some  knowledge  of  this  science  is  probably  nearly  as  old  as 
world  itself.  Almost  from  the  first  issuing  of  the  great  decree 
)  the  sun  and  moon  should  serve  for  signs,  and  for  seasons,  and  for 
8,  and  for  years,  men  have  been  careful  to  observe  the  heavens ; 
the  Great  Creator  had  so  written  that  decree  upon  the  heavens 
uselves  that  men  have  not  been  slow  to  read  the  lesson  thus  visi- 
inculcated.  I  would  observe,  moreover,  that  the  objects  of  astro- 
lical  research,  with  very  trifling  exceptions,  are,  of  all  others,  with 
ch  we  have  to  do,  the  most  unalterable.  It  is  almost  exactly  true 
!;  the  very  constellations  which  we  now  see  were  gazed  upon  by  the 
jdeluvian  patriarchs;  were  in  full  view  of  Noah  when  the  great 
i  of  waters  was  upon  the  earth ;  met  the  upturned  eye  of  Abraham 
jn  he  was  led  out  by  Divine  command  to  behold  in  them  the  sym- 
of  the  promise;  guided  the  ancient  Greeks  in  navigation,  and 
.  serve  the  modern  astronomer  as  so  many  guide-points  in  the 
v^ens. 

[y  purpose,  as  already  indicated,  is  to  illustrate,  not  to  demonstrate, 
accomplish  the  latter  in  a  single  lecture  would  not  be  practicable  ; 

certainly  of  astronomy,  above  all  other  sciences,  it  is  true  that  it 
r  throw  itself  on  its  character  for  veracity  when  it  requests  that  its 
fusions  should  be  received  as  reliable.  A  science  which  can  trace 
met  in  its  course,  where  no  eye  has  had  even  a  telescopic  view  of 
ir  three-quarters  of  a  century,  and  bring  it  back  by  computation 
ectly  almost  to  a  day,  or  which  can  predict  an  eclipse  a  century 
ce  as  readily  as  one  that  will  occur  this  year,  and  to  whose  accu- 
r  experience  throughout  bears  such  abundant  testimony — ^such  a 
nee  may  fearlessly  throw  itself  on  its  character  for  veracity.     Be- 

I  proceed,  however,  to  elucidate  the  subject,  let  me  call  attention 
%  moment  to  an  old-fashioned  problem,  whose  bearings  upon  the 
lect  will,  I  trust,  be  presently  seen.  I  allude  to  the  problem  of  the 
€  of  a  horse,  in  which  a  farthing  was  allowed  for  the  first  nail  in  his 
js,  two  for  the  second,  four  for  the  third,  and  so  on.  There  were 
ty-two  nails  in  all,  and  yet,  from  the  small  beginning  of  a  farthing, 
Qg  to  this  doubling  thirty-one  times,  the  value  of  the  horse  was  only 
)e  computed  in  millions  of  pounds.  Now,  with  reference  to  the 
iect  of  astronomy,  we  shall  have  occasion  to  see  that,  though  com- 
icing  with  a  comparatively  moderate  unit,  we  shall  advance  upon 
milar  plan,  but  much  more  rapidly.  Keeping,  then,  in  view  the 
Btration  already  given,  you  will  at  once  see  how  gigantic,  after  a 
f  few  steps,  must  be  the  last  result  compared  with  the  first.  Our 
b  object  to-night  will  be  to  gain  some  idea  of  the  size  of  the  earth 
If,  on  which  we  stand.     The  half  diameter  of  the  earth  is  the 
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measuring  unit  with  which  to  compare  the  distance  of  the  earth  from 
the  sun,  and  thus  obtain  a  new  unit  with  which  afterwards  to  compare 
the  distances  of  the  other  planets.  To  give  a  just  idea  of  the  size  of 
the  earth  we  will  avail  ourselves  of  the  largest  tangible  measure  at- 
tainable, that  is,  the  highest  mountain  on  the  earth's  surface.  The 
highest  mountains  are  the  Himalayas,  their  altitude  being  five  and 
a  half  miles.  Now,  we  do  not  exaggerate  when  we  say  that,  if  we 
could  uncover  the  base  of  one  of  those  mountains,  it  would  cover  four 
times  the  original  area  of  the  District  of  Columbia,  or  the  surface  of 
one  of  the  ordinary  counties  of  our  States,  rising  above  that  surfeoe 
to  the  height  of  five  and  a  half  miles,  about  equal  to  the  height  of 
Chimborazo  added  to  that  of  the  highest  of  the  Alps.  This  shall  he 
our  standard  of  comparison  with  regard  to  the  magnitude  of  the  earth. 
Such  a  mountain  is  rather  more  than  y^^o  ^^  ^^e  earth's  diameter  or 
about  y{^  of  its  radius.  In  making  the  comparison,  after  the  ordi- 
nary mode,  two  diflBculties  present  themselves.  It  is  said  that,  if  you 
represent  the  earth  by  a  globe,  the  highest  mountain  on  its  snr- 
face  may  be  represented  by  a  small  grain  of  sand.  You  thus  proceed 
from  the  greater  to  the  less,  whereas,  in  nature,  we  must  proceed  from 
the  less  to  the  greater.  Besides,  a  grain  of  sand  is  too  small  to  give 
an  adequate  idea  of  the  matter  to  be  illustrated.  To  avoid  this  we 
shall  make  use  of  a  scale  sufficiently  large  to  present  the  mountain 
distinctly,  and  shall  proceed  in  the  natural  order  from  the  less  to  the 
greater.  This  diagram  before  me  is  thirty-nine  feet  six  inches  in 
length,  and  is  intended  to  represent  two  radii  of  the  earth  opening  to 
the  extent  of  one  degree.  At  the  further  end  of  it  is  a  blue  band, 
representing  the  atmosphere,  and  immediately  beneath  which  is  a 
small  row  of  mountains.  Their  heights,  on  this  scale,  is  a  trifle  less 
than  two-thirds  of  an  inch,  and  their  actual  height,  as  compared  with 
the  real  half  diameter  of  the  earth,  is  as  two-thirds  of  an  inch  com- 
pared with  thirty-nine  and  a  half  feet,  and  doubling  the  half  diameter 
we  shall  have  the  ratio  of  two-thirds  of  an  inch  to  seventy-nine  feet. 
Below  the  row  of  mountains  you  have  a  dark  blue  band,  representing 
the  ocean.  Below  that  again  a  darker  portion  still,  representing  that 
portion  of  the  earth's  crust  through  which  you  must  go  to  find  a  red 
heat,  and  beyond  that  you  have  thie  red  color  continued  until  it  passes 
into  whiteness ;  it  indicates  the  depth  at  which  we  would  probably 
arrive  at  a  white  heat. 

[It  would  be  impossible,  in  a  wood-cut,  to  do  justice  to  the  illustra- 
tion here  explained  by  the  lecturer.  The  explanation  itself  will 
doubtless  be  sufficient.] 

The  diameter  of  the  earth  is,  then,  a  very  large  unit  in  comparisoD 
with  the  height  of  the  highest  mountain.  The  circumference,  of 
course,  is  more  than  three  times  the  diameter.  If  you  should  attempt 
to  walk  around  the  earth  at  the  rate  of  twenty  miles  a  day,  three 
years  and  five  months  would  be  spent  in  completing  the  circuit;  andif 
you  should  fly  around  it  at  the  rate  at  which  the  steam  car  travels,  say 
thirty  miles  an  hour,  you  would  accomplish  its  circuit  in  thirty- four  anjl 
a  half  days ;  but,  if  its  circumference  be  great  in  comparison  with  ordi- 
nary standards,  its  surface  in  comparison  with  that  of  a  sphere  of 
ordinary  size  must  be  still  more  enormous.    The  illustrations,  I  would 
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remark,  that  I  give  you  here,  are  most  of  them  originally  devised,  and 
the  results  in  all  cases  verified  by  actual  computation.  We  could  not 
pass  over  the  surface  of  the  earth  and  take  a  good  look  at  the  surface 
at  a  more  rapid  rate  than  that  of  twenty  square  miles  a  day,  and  yet 
this  would  occupy  us  a  period  of  27,090  years.  To  view  that  portion 
of  the  earth  which  is  inhabited,  if  we  should  estimate  it  at  but  one- 
fourth  of  the  whole,  would,  at  the  same  rate  of  progress,  require  6,750 
years ;  or  to  view  the  habitable  portion  of  the  surface  of  the  earth  would 
require,  in  the  case  of  the  same  individual,  provided  he  could  live  so 
long,  more  than  the  time  from  the  creation  of  man  down  to  the  present 
day  to  walk.  If  the  surface  of  the  earth  be  so  large,  its  capacity,  of 
course,  compared  with  an  ordinary  standard,  will  be  found  to  be  to  it 
in  a  still  greater  ratio.  The  largest  tangible  measure,  as  I  have  said, 
is  the  largest  mountain  on  the  earth's  surface.  Suppose  such  a  moan- 
tain  to  be  regularly  shaped,  and  to  have  a  diameter  of  twenty  miles  at 
the  base,  it  would  then  contain  576  cubic  or  solid  miles  of  material. 
Make  use  of  that  huge  body  as  the  unit  of  measurement  of  the  bulk  of 
the  earth,  and  the  bulk  of  the  earth  would  contain  it  450,000,000  of 
times,  and  even  more.  How  can  we  appreciate  so  large  a  number? 
We  find  it  even  diflScult  to  form  an  idea  how  large  a  number  a  mil- 
lion is  ;  we  may  obtain  some  idea  of  the  vastness  of  numbers,  such  as 
those  in  question,  by  ascertaining  the  time  required  to  count  them. 
If,  then,  you  should  count  at  the  rate  of  two  per  second,  continuing  the 
work  for  eight  hours  a  day,  twenty-one  years  and  five  months  would  be 
spent  in  counting  the  number  which  expresses  the  bulk  of  the  earth 
in  comparison  with  that  of  the  mountain.  Perhaps  I  do  not  exag- 
gerate the  matter  when  I  say,  that  the  most  accurate  idea  of  a  bulk  so 
vast  may  be  obtained  by  regarding  the  image  which  we  frame  to  our- 
selves when  we  attempt  to  form  an  idea  of  infinite  space.  As  we 
cannot  grasp  infinity  this  image  must  have  a  dim  and  misty  outline ; 
but  it  may  be  that  it  approaches  more  nearly  than  anything  else  to 
presenting  an  adequate  idea  of  the  actual  size  of  the  earth. 

Having  obtained  some  idea  of  the  size  of  the  earth  let  us  proceed  a  step 
further,  not  in  the  way  of  doubling,  but  much  faster.  In  so  doing  we 
next  notice  the  distance  of  the  earth  from  the  moon,  which  is  represented 
here  on  a  much  smaller  scale  than  that  employed  in  our  first  figure. 
The  distance  from  the  centre  of  the  earth  to  the  centre  of  the  moon  is 
about  sixty  radii,  or  thirty  diameters  of  the  earth.  The  magnificent 
appendage  of  Saturn  compares  very  well  in  size  with  this,  its  diame- 
ter being  about  twenty  times  that  of  the  earth.  We  pass  from  this  to 
the  diameter  of  the  sun,  which  is  about  one  hundred  and  twelve  times 
that  of  the  earth,  and,  of  course,  the  surface  is  more  than  ten  thou- 
sand times  the  surface  of  the  earth.  The  scale  we  have  at  first  adopted 
we  should  find  to  be  inadequate  to  compare  the  earth  with  the  sun. 
No  ordinary  apartment  could  contain  the  necessary  illustration.  The 
scale  has  therefore  been  reduced  a  thousand  times,  instead  of  being 
that  of  a  hundred  miles  to  a  foot.  This  diagram  is  constituted  on  a 
scale  of  100,000  miles  to  a  foot.  On  it  the  earth  has  shrunk  down  to 
Too  of  an  inch  in  diameter.  This,  then,  [pointing  to  the  figure,]  is 
the  relative  size  of  the  sun,  112  diameters  of  the  earth  being  equal  to 
tbe  diameter  of  the  sun.     The  liveliest  imagination,  however  exer- 
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cised,  can  form  no  adequate  idea  of  the  size  of  this  magnificent  luminary 
of  the  day.  Its  surface  occupies  an  area  greater  than  that  of  twice  ten 
thousand  oceans,  each  larger  than  the  Pacific.  And  this  surface  is 
tossed  into  waves  of  intense  brilliancy,  beneath  which  the  Himalayas 
would  be  buried  and  *'melt  with  fervent  heat;"  and  whether  we 
regard  him  as  issuing  from  the  chambers  of  the  east,  he  commences 
like  a  giant  to  run  his  course ;  or  whether  in  unveiled  meridian  splen- 
dor, he  almost  seems  to  pause  a  moment  to  gaze  upon  a  world  rejoicing 
in  his  presence,  or  enwrapped  in  robes  of  surpassing  magnificence  he 
sinks  to  rest  at  night ;  under  any  and  all  these  points  of  view,  he  is 
at  once  the  fitting  representative  and  chosen  emblem  of  all  that  is 
good  and  beautiful. 

From  the  size  of  the  sun  we  proceed,  in  the  next  place,  to  that  of 
the  diameter  of  the  earth's  orbit.  But  I  would  observe,  in  passing, 
that  the  relative  size  of  most  of  the  planets  is  represented  in  this 
diagram.  Thus,  we  have  that  of  Mercury,  Venus,  Mars,  Jupiter, 
Saturn,  &c.     The  moon  is  represented  by  a  ball,  the  size  of  a  pea,  at 


1.    2.    3.   i. 


Upper  line — 1    Mercury.    2.  Venus.    3.  Earth.    4.  Mars.    5.  Moon.    6.  Jupiter. 
Luwer  line— 7.  Saturn  and  the  three  1  irgest  of  his  satellites.     8.  Uranus,  with  the  tvo 
large  satellites.     9.  Neptune,  with  his  satellites. 

the  place  to  which  I  now  point,  almost  touching  the  sun.  That  rep- 
resents the  comparative  size  of  the  moon.  The  distance  from  the 
centre  to  the  surface  of  the  sun  is  one  and  two-thirds  the  distance  ol 
the  moon  from  the  earth,  which  itself  is  thirty  diameters  of  the  earth. 
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The  distance  of  the  earth  from  the  sun  is  about  12,000  diameters 
)f  the  earth,  or,  if  we  proceed  in  the  other  way,  multiplying  the 
ast  unit,  we  shall  find  it  to  be  107  diameters  of  the  sun,  vast  as  is 
hat  body  in  extent.  To  travel  this  distance  at  the  rate  of  thirty 
niles  an  hour,  going  on  continually,  would  occupy  three  hundred 
ind  sixty  two  years  and  seven  months ;  and  merely  to  count  it  at 
it  the  rate  already  mentioned,  that  of  two  per  second  for  eight 
lOurs  of  every  day,,  would  fully  occupy  four  and  a  half  years; 
md  yet  more  than  three  times  this  distance  the  earth  travels  every 
^ear.  To  turn  around  but  once  in  a  year  requires  but  a  very  slow 
ingular  motion.  Imagine  the  hand  of  a  dial-plate  to  turn  around 
>nly  once  in  a  year,  how  large  the  dial-plate  must  be  in  order  that  we 
night  see  the  motion  at  all;  yet  in  completing  its  circuit  the  earth 
ravels  at  the  rate  of  nineteen  miles  per  second ;  or,  while  I  de- 
iberately  say  to  you,  it  moves,  we  are  borne  nineteen  miles.  This 
esult  cannot  be  in  error  by  more  than  its  two  hundred  and  thirty- 
econd  part.  When  nearest  to  the  sun,  which  is  about  the  last  of 
)eeember,  we  travel  about  three-tenths  of  a  mile  per  second  faster 
han  this,  and  about  the  first  of  July  three-tenths  of  a  mile  slower. 
Hven  this  excess  of  velocity  is  fearful.  Who  could  think  of  being 
onveyed,  mechanically,  over  the  surface  of  the  earth  at  the  rate  of 
hree-tenths  of  a  mile  per  second. 

We  are  now  compelled  again  to  reduce  our  scale,  and,  instead  of  one, 
ne  hundred  thousand  miles  to  the  foot,  make  use  of  one,  two  hundred 
dillions  of  miles  to  a  foot;  and  thus  the  sun,  though  magnificent  in 
omparison  with  the  earth,  shrinks  down  and'  becomes  no  larger 
han  the  head  of  a  pin.  The  orbit  of  the  earth  is  represented  by  a 
rhite  curve,  to  which  the  rod  now  points.  Here  we  have'  the  dis- 
urbed  regions  of  the  smaller  planets,  and  there  we  have  portions  of 
hat  of  Uranus  and  the  most  remote  of  the  known  planets,  Neptune. 
^is  long  and  complete  curve  is  the  orbit  of  Halley's  comet.  The 
listance  of  the  earth  from  the  sun  being  now  taken  as  our  unit,  the 
istance  of  Neptune  will  be  thirty  times  that,  or  thirty  times  ninety- 
ive  million  miles.  Of  course,  to  travel  it  at  thirty  miles  per  day 
ontinuously  would  occupy  about  ten  thousand  eight  hundred  and 
eventy-five  years.  Five  distances  of  the  earth  from  the  sun  from 
he  place  of  Neptune  would  carry  you  to  the  end  of  -the  orbit  of  Hal- 
ey's comet.  The  distance  from  this,  again,  to  the  nearest  star  is,  we 
tad  almost  said,  a  void  of  immense  extent  compared,  with  that 
^hich  we  have  already  had  to  do.  It  is  scarcely  worth  while  to  re- 
;ard  miles' at  all  in  speaking  of  the  distance  of  a  star ;  the  number 
becomes  so  large  that  we  cannot  grasp  it.  We  may,  however,  obtain 
,  speaking  illustration  of  the  enormous  distance  of  the  nearest  of  the 
ixed  stars  by  ascertaining  what  must  represent  it  in  comparison  with 
he  small  globe  which  I  hold  in  my  hand,  which  has  a  diameter  of 
hree  inches.  We  must  despair  any  more  of  illustrating  distances  so 
rast  by  any  picture,  however  large.  We  are  not  about  to  deal  in  mag- 
lificent  oriental  fiction,  but  with  ascertained  facts.  Let  this  globe  rep- 
resent the  earth  ;  then  one  hundred  and  seventeen  thousand  five  hun- 
Ired  miles  will  represent  the  distance  of  the  nearest  fixed  star. 

It  is  useless,  almost^  to  state  how  long  it  would  take  to  count 


star  must  be  very  intense,  for  even  when  highly  magnified 
telescope,  so  that  its  light  is  enfeebled,  it  yet  shines  brightly,  th 
appearing  nearly  as  a  mere  point ;  and  if  the  light  of  it  is  refl< 
light  why  do  we  not  see  the  body  that  illuminates  the  star  ?  \ 
is  that  body  ?  It  cannot  be  the  sun,  because,  even  at  the  very  mod 
distance  of  the  planets,  it  becomes  very  feeble ;  if,  then,  we  < 
suppose  the  light  coming  from  the  stars  to  be  reflected  light 
would  be  at  a  loss  to  discover  the  luminous  body  that  shines 
them.  But  it  has  been  ascertained,  by  careful  experiment,  thai 
light  of  the  very  brightest  fixed  star,  Sirius  or  the  Dog  star,  wl 
if  the  uigtit  were  clear,  my  audience  might  see  as  they  passed  o 
^^]j  the  lecture  room — we  say  it  has  been  ascertained  that  the  actual 

J  emitted  by  this  star,  (with  quite  a  probable  allowance  for  dista 

^•j  is  full  sixty- three  times  that  of  our  sun  ;  such   is  not  always 

[^^  case,  as  some  stars  do  not  give  quite  as  much  light  as  the  sun. 

11^  it  is  true,  notwithstanding,  that  if  many  of  the  stars  are  not  suns 

;  are  more.     It  is  unnecessary  to  contend  about  the  name,  for  you 

yjl  either  call  them  suns  or  invent  a  name  which  shall  mean  a  \i 

fe ,  thing.     When  we  make  the  statement  that  all  the  fixed  stars  are  ( 

'*i^  are  we  aware  of  the  sublimity  involved  in  that  statement?     I  ui 

'^'^  took  to  show  my  audience,  as  well  as  I  could,  a  short  time  ago, 

'^^  constituted  a  single  sun  ;  but  it  is  also  true  that  the  tiny  ray  i« 

gladdens  our  eye,  as  shooting  from  some  twinkling  star,  it  trembl 
the  casement ;  it  is  true  that  this  is  a  miniature  sunbeam,  anc 
faint  and  feeble  glow  of  starlight,  which  sometimes,  like  a  f 
transparent  veil,'  covers  the  fair  face  of  nature  is  woven  of 
scattered  glory  of  thousands  of  suns.  In  the  very  fact  that  it  is 
but  faint  and  feeble  we  have  the  most  speaking  illustration  of 
awful  distance  ;  when  we  arrive  at  such  a  distance  as  this,  it  bee 
quite  evident  that  such  a  unit  as  the  earth's  distance  from  the  si 
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?an  in  9^  years  ;  from  Arcturus  in  26  years  ;  from  the  Polar  star  in 
I  years ;  and  from  Capella  in  70f  years ;  or  Capella,  the  beautiful  star 
the  Goat,  is  seen  by  the  light  which  left  it  neiarly  three-quarters  of 
century  ago,  and  has  been  travelling  at  the  rate  of  one  hundred 
id  oinety-two  thousand  miles  per  second  during  the  whole  of  that 
iterval. 

Let  us  next  notice  the  combinations  ot  the  stars.  It  is  a  very 
irious  circumstance,  to  say  the  least,  that  wherever  we  direct  the 
leBcope  to  the  heavens  we  shall  find  the  stars  combined  in  pairs ; 
id  80  frequently  does  this  combination  occur  that  we  cannot  regard 
as  the  result  of  accidental  position.  It  is  true  that  when  two  stars 
re  almost  one  behind  the  other  they  might  not  appear  to  be  very  far 
part,  though  really  at  very  diflferent  distances  from  us  ;  but  by  careful 
leasurement,  in  some  cases,  it  has  been  ascertained  that  they  are 
»lly,  as  well  as  apparently,  near.  In  fact  they  are  connected  to- 
ether,  and  revolve  around  each  other,  as  is  the  case  with  the  earth 
ad  sun.  We  have  here  represented  two  or  three  such  double  stars. 
nere  is  one  in  Gemini ;  also  one  in  Scorpio,  one  of  the  two  stars 
eing  blue  and  the  other  yellow.  The  blue  star  does  not  show  well, 
nless  in  a  very  good  light ;  but  the  representation  is  therefore  the 
lore  true  to  nature,  the  sky  being  itself  so  blue  that  it  is  more  diffi- 
alt  to  see  such  a  star.  Bed  and  yellow  stars  are  also  of  frequent 
Bcurrence;  and  in  the  case  of  the  beautiful  star  in  Andromeda,  the 
vo  individual  stars  are,  the  one  rose  color,  and  the  other  green  ;  the 
)lors  of  the  double  stars  are  complementary,  or  such  as,  when  com- 
bed together,  form  a  white  light,  the  star  appearing  white  and 
ngle  to  the  bare  eye.   We  can  perceive  something  extremely  elegant 

I  the  arrangement  if  planets  should  circulate  around  these  red  or 
reen  suns ;  then  a  red  or  a  green  light  would  be  seen  as  long  as  it 
lone  were  visible  ;  but  a  white  light,  when  both  suns  were  above  the 
orizon,  poetic  fancy  never  sketched  anything  more  sublimely  elegant 
lan  this  combination  of  tinted  suns,  these  parti-colored  gems  which 
parkle  in  the  diadem  which  surrounds  the  dark  brow  of  night. 

We  come  now  to  a  more  extensive  combination  of  stars.  We  cannot 
K)k  at  the  sky  with  any  sort  of  attention  even  once  without  perceiving 

II  amazing  collection  of  the  stars  in  the  direction  of  one  single  great 
iad  or  girdle.  This  constitutes  what  is  called  the  milky  way. 
troughout  one  half  of  its  circuit  it  is  divided  into  at  least  two  parts. 
lost  of  the  stars  in  heaven  are  situated  in  one  part,  and  in  the  other 
wtions  of  the  sky  the  stars  are  comparatively  sparse.  The  attempt 
aa  made  by  Sir  William  Herschel  to  ascertain  the  relative  distance 
'  the  fixed  stars  before  the  actual  distance  of  any  of  them  was  deter- 
ined.  Some  idea  may  be  formed  of  this  by  ascertaining  how  many 
ore  can  be  seen  in  one  direction  rather  than  another,  as  we  might 
dge  of  the  extent  of  a  crowded  audience  in  one  direction  rather  than 

another,  by  ascertaining  how  many  could  be  seen  in  the  one  and  in 
e  other  direction.  A  better  method  of  sounding  the  heavens,  as  it  was 
lied,  consisted  in  using  successively  telescopes  of  greater  and  greater 
ice- penetrating  power.  The  space-penetrating  power  may  be  ascer- 
ned  by  comparing  the  brightness  of  the  beam  of  light  emitted  by  a 
escope  with  that  seen  by  the  bare  eye.  The  science  of  oj)tiG3  vrllV 
Ldily  enable  us  to  ascertain  that.  Then,  if  we  bear  m  m\\i^\.\i^\.\\^\» 
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at  twioe  the  distance  is  four  times  as  feeble,  &c.,  it  will  be  seen  that  a 
telescope  which  would  increase  the  intensity  of  light  to  four  times  that  of 
the  light  seen  by  the  bare  eye  might  enable  us  to  see  twice  as  far,  &c. 

By  making  use  of  a  telescope  of  a  greater  and  greater  space-pene- 
trating power  Sir  William  Herschel,  in  investigating  portions  of  the 
milky  way,  continued  to  see  new  stars  up  to  the  twenty-eighth 
order  o^  distance.  The  borders  of  the  milky  way  are  supposed  to 
be  at  the  nine  hundredth  order  of  distance.  If  this  be  so  the 
time  of  the  arrival  of  light  from  the  borders  of  the  milky  way  must 
not  be  measured  by  a  single  year,  but  by  centuries  ;  in  fact,  so  far  as 
we  may  rely  on  the  conclusions  of  Dr.  Madler,  the  distance  of  the 
centre  of  this  our  group  friwn  us,  as  thus  estimated,  is  637  years.  He 
concludes,  moreover,  that  the  stars  in  the  milky  way  and  our  sun 
with  them  revolve  at  the  rate  of  once  in  about  eighteen  million  yean?. 
Whether  we  regard  this  as  accurately  ascertained  or  not,  very  certain 
it  is  that  the  sun  and  ell  planets  are  moving  in  the  regions  of  space. 

The  researches  of  Herschel,  Argelander,  Struve,  and  others,  have 
all  contributed  to  point  out  very  accurately  a  single  spot  in  the  heav- 
ens, towaids  which  we  are  incessantly  travelling  by  a  motion  very 
slow  when  we  consider  the  magnitude  of  the  orbit,  the  distance  trav- 
elled being  about  four-fifths  of  the  diameter  of  the  earth's  orbit  everj 
year.  When  we  scrutinize  the  outskirts  of  the  milky  way  and  at- 
tempt to  see  beyond  it,  we  find  what  seems  to  be  an  entirely  detached 
combination  of  stars.  If  what  we  see  in  them  be  stars  onlv  about  the 
size  of  those  in  the  milky  way  we  might  readily  conclude  that  they 
were  at  no  greater  distance  ;  but  it  may  be  that  what  are  apparently 
single  stars  are  themselves  combinations.  These  groups  are  called 
clusters.  This  is  the  representation  of  a  coarse  cluster.  We  find  others 
much  more  closely  arranged,  as  in  the  figure,  where  they  nre  repre- 
sented by  a  white,  powdery  substance.  The  stars  near  the  centre  are 
not  to  be  counted  by  hundreds.  When  clusters  become  so  remote  that 
you  cannot  make  out  the  individual  stars  you  may  still  discern  cins- 
ters  of  a  granular  shape  and  appearance  in  their  structure  ;  or  that 
they  are  made  up  of  a  **star  dust,"  an  expression  sublime  from 
its  very  simplicity.  In  this  quasi  crystalline  mass  the  molecules  are 
double  stars,  the  ultimate  particles  are  suns,  and  the  atoms,  if  any, 
are  planets.  If  the  cluster  be  a  globular  one  it  may  also  be  true  that 
all  the  stars,  the  outer  ones  only  excepted,  are  revolving  around  the 
centre  in  the  self-same  time.  Beyond  these  still  are  the  nebulae,  some 
of  which  the  most  powerful  telescopes  have  failed  to  resolve;  that  is, 
have  failed  to  show  that  they  are  made  up  of  stars.  In  other  cases 
they  are  found  to  be  made  up  of  stars,  and  resolvable.  We  cannot 
positively  assert  that  there  is  no  cloudy-looking  substance  existing 
m  the  heavens  which  is  not  made  up  in  this  way  ;  some  appear- 
ances, surrounding  stars,  cannot  as  yet  be  resolved.  Other  whole 
nebulaB  cannot  yet  be  resolved  by  telescopes  of  large  space-penetrating 
power.  Some  idea  of  the  distance  of  a  nebula  not  resolvable  may  be 
obtained  by  ascertaining  the  space-penetrating  power  which  will  cause 
that  nebula  to  present  the  appearance  put  on  by  another  before  power 
sufficient  was  applied  to  resolve  it;  and  thus,  comparing  the  powers 
employed  in  the  two  cases,  we  arrive  at  a  distance  so  great  as  that  a 
comparison  by  means  oIl  tYi^  N^XodVj  ^i  \\^\it  itaelf  becomes  almost 


THE   VISIBLE   CREiTlON.  177 

inadequate.  Even  light,  (which  could  we  thus  curb  its  motion  would 
girdle  the  earth  in  a  twinkling,)  which  rebounds  to  us  from  the  moon 
in  a  second  and  a  quarter,  and  which,  springing  from  its  home  in  the 
sun,  visits  the  most  distant  of  the  known  planets  and  returns  in 
less  than  a  day,  even  this  swiftly  flying  messenger,  borne  upon  the 
very  wings  of  the  morning,  can  only  reach  us  from  those  remote 
bounds  after  the  lapse  of  centuries.  Admitting  all  this  to  be  true, 
then,  although  an  accurate  result  is  here  no  longer  possible,  there  is 
a  reasonable  probability  that  the  sublime  idea  presented  by  Huygens 
is  itself  a  fact;  that  some  of  these  bodies  are  so  remote  that  the  light 
by  which  we  see  them  must  have  left  them  before  the  creation  of  man. 
There  is  something  almost  awful  in  the  thought  of  our  having  arrived 
at  a  reasonable  probability  that  we  see  these  objects  as  they  were  be- 
fore the  race  of  man  had  being  ;  to  behold,  as  it  were,  the  record  of 
eternity  past,  unrolled  to  be  read  in  time.  We  are  compelled  to  view 
them  from  such  a  distance  looking  towards  them;  but  in  imagination 
we  may  place  ourselves  at  the  other  extremity  of  the  line  thus  defined, 
then  the  light  from  the  earth  and  solar  system  would  have  been  as 
long  in  reaching  that  position  as  the  light  from  the  other  way  has  been 
in  reaching  us  ;  and  if  we  had  the  optical  power  and  could  look  down 
upon  the  earth,  then  the  mastodon,  which  is  now  a  mere  fossil  in  our 
cabinets,  would  be  seen  as  the  living,  moving,  breathing  mastodon. 
The  fact,  in  more  general  terms,  is  this:  There  are  portions  of  the  uni- 
verse through  which  the  visible  record  of  very  much  that  is  great 
and  awful  that  has  been  transacted  here  is  still  travelling  through  the 
regions  of  space,  and  might  be  discerned  by  a  being  provided  with 
sufficient  optical  power.  I  think  it  necessary  to  notice  but  one  thing 
more.  The  fixed  stars  are  not  merely  like  the  sun  in  the  intensity  of 
their  light,  but,  it  would  also  seem,  in  revolving  around  their  axes. 
We  ascertain  that  the  sun  revolves  around  its  axis  by  noticing  the 
spots  on  its  surface.  When  there  are  many  spots  towards  us  the  light 
of  the  sun  must  be  enfeebled,  sometimes  even  sensibly  so.  There  are 
variable  stars  that  periodically  become  dim  and  then  again  resume 
their  former  brightness.  The  natural  solution  of  this  fact  is  that  these 
stars  are  like  the  sun,  not  merely  in  their  light,  but  also  in  the  way  in 
which  that  light  is  produced.  Perhaps  upon  their  surface  there  are 
spots  which,  when  turned  towards  us,  cause  their  light  to  become  dim, 
and  when  away  from  us  there  is  an  increase  of  brightness.  There  are 
stars  also  which  may  be  called  temporary  stars  ;  for  after  appearing 
in  the  heavens  a  brief  period  thfty  become  seemingly  very  small  or  they 
disappear  altogether,  a  fact  which  can  hardly  well  be  accounted  for, 
except  by  the  supposition  that  there  has  been  a  real  physical  change 
in  the  body  itself.  In  undergoing  these  changes,  changes  in  color  have 
also  been  manifest,  so  great  that  we  may  suppose  that  there  has  been 
a  combustion  or  partial  destruction  of  the  body  in  question.  The  star 
seen  by  Anshelm  in  1670  was  of  the  third  magnitude,  passed  through 
great  fluctuations  of  light  for  two  years,  and  then  became  either  ex- 
cessively small  or  quite  invisible.  There  are,  moreover,  lost  stars, 
whose  places  are  now  vacant,  though  some  of  them  have  been  recently 
observed.  When  we  look  at  these  strange  fluctuations  we  may  sup- 
po6e  that  something  like  combustion  has  taken  place^  or  that^  lox  \>Vi^ 

12  B 
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time  being,  its  power  of  giving  light  has  been  suspended.  In  reviewing 
these  facts  it  appears  difficult  not  to  conclude  that  here  was  a  world 
whose  destiny  was,  for  the  time  being,  completed,  and  the  fitful  glare 
of  whose  gorgeous  funeral  pile  shooting  across  almost  the  vast  distanoe 
which  separates  us  came  with  undiminished  velocity  to  tell  us  the  tale* 
that  once  it  was.  However  this  may  be,  we  certainly  know  that  He 
who,  ''by  His  strength,  setteth  fast  the  mountains,  being  girded 
with  power,"  hath  also  **  of  old  laid  the  foundation  of  the  earth,  aod 
the  Keavens  are  the  work  of  his  hands.  They  shall  perish  but  He  shall 
endure  ;  yea,  all  of  them  shall  wax  old,  like  a  garment,  and  as  a  ves- 
ture shall  He  change  them,  and  they  shall  be  changed ;  but  He  is  the 
same  and  hid  years  shall  have  no  end;"  for  '^  He  inhabiteth  eternity 
and  the  praises  thereof." 
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COMMUNICATION  FROM  A.  FENDLER. 

COLONIA  TOVAR,  VENEZUELA,  SoUTH  AMERICA, 

August  5,  1856. 

KVL  Sir  :  I  sailed  from  Philadelphia  on  the  5th  of  May,  and 
id  at  Laguayra  three  weeks  after.  Golonia  Tovar  I  reached  on 
;h  of  June,  and  commenced  my  meteorological  observations  on  ' 
)th.  The  barometer  and  the  dry  and  wet  bulb  thermometers, 
I  by  your  kindness  I  received  from  Mr.  Green,  I  have  brought 
safe  and  in  good  order. 

jompanying  this  I  send  you  two  registers  of  meteoroloj^ical  ob- 
tions  of  the  month  of  June  and  July,  1856  ;  and  here  I  have  to 

the  following  remarks : 

As  I  am  very  much  interested  in  the  results  of  the  observations, 
i  not  say  that  I  pay  the  most  particular  care  and  attention  to 
ondition  of  the  instruments,  as  well  as  to  the  nicety  in  taking 
vations  and  in  noting  them  down. 

The  column  under  the  head  of  **  Barometer  height  reduced  to 
ing  point/'  I  could  not  fill  up  for  want  of  the  necessary  tables. 
By  comparing  my  old  thermometer,  which  is  one  of  the  more 
ion  kinds,  marked  *'T.  Barry,  London,"  with  the  Smithsonian 
ulb  thermometer,  I  found  that  the  former  is  from  one  and  a  half 
e  degrees  too  high  ;  so  that  I  was  obliged  to  use  the  dry  bulb  of 
sychrometer  also  as  thermometer  in  the  open  air.  The  wet  bulb 
therefore  exposed  to  the  open  air  also.  According  to  the  first 
siples  of  evaporation  it  is,  however,  evident  that  the  more  rapid 
lotion  of  air  is  which  touches  the  wet  bulb  the  more  energetic 
be  the  evaporation  of  the  water  contained  in  thef  wet  linen,  and 
lower  will  the  mercury  sink.  This  I  found  to  be  confirmed  by 
r  breeze,  and  even  the  lightest  breath  of  wind  that  happened  to 
e  the  wet  bulb  at  the  time  I  took  observations.  I  therefore  regard 
bservations  with  the  psychrometer,  that  are  not  taken  in  a  calm 
►sphere,  or  in  an  atmosphere  the  velocity  of  which  at  the  time  of 
rvation  is  known,  as  of  littlQ  value. 

J I  had  no  other  standard  thermometer  besides  the  dry  and  wet 
,  I  can  give  the  psychro metrical  observations  only,  with  the  re- 
i  that  they  are  worth  just  as  much  as  all  other  such  observations 
B  in  the  open  air  without  regard  to  the  currents  of  the  atmo- 
re.  In  future  I  shall  try  to  shelter  the  wet  bulb  against  the 
ence  of  wind  at  the  time  of  observation. 

As  I  have  no  rain  gage  I  can  only  put  down  the  time  of  be- 
in^:  and  ending  of  rain. 

With  regard  to  clouds  I  may  say,  that  the  higher  clowds  are 
ly  hidden  from  view  by  the  masses  of  lower  clouds,  so  that  the 
se  of  the  former  can  very  seldom  be  ascertained  in  the  rainy 
)n,  and,  when  seen,  there  are  several  strata,  one  above  ihA  otVv^x* 
Bad  of  the  higher  clouds^  I  have  carefully  noticed  audi  -^wX.  ^'^h^xi 
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the  course  of  the  lower  clouds,  under  the  head  of  "winds."  The 
motion  of  these  lower  clouds  may  justly  be  said  to  indicate  the  real 
course  of  the  wind ;  for  in  such  a  mountainous  country  as  this  the 
atmosphere  at  the  bottom  of  the  kettle-shaped  valley  of  the  colony, 
is  set  in  motion  by  a  great  number  of  local  causes,  and  this  motion 
is  changed  and  modified  by  the  many  ravines  and  watercourses,  and 
by  every  slope  of  the  irregularly  shaped  mountains.  The  colony  is 
surrounded  by  mountain  ridges,  crowned  by  several  peaks.  These 
barriers  open  only  in  one  direction,  towards  the  east,  where  they  form 
an  outlet  for  the  river  Tuy,  which  has  its  sources  in  the  neighboring 
fields  and  adjacent  forests.  In  such  a  region  as  this  it  is  next  to  im- 
possible to  note,  even  in  one  narrow  district,  all  the  diflFerent  little 
Tbreaths  and  jerks  of  wind,  which  frequently  change  every  moment. 

As  to  the  motion  of  the  lower  clouds,  they  frequently  showed  a 
velocity  which  I  estimated  at  about  7  miles  per  hour  ;  and  as  there  is 
no  number  corresponding  to  this  velocity  in  the  tables,  I  introduced 
the  number  ''2^,"  which  means  7  miles  per  hour. 

Fog  is  a  considerable  item  in  this  region  in  the  rainy  season,  and  I 
have  accordingly  noted  it  down  under  the  head  of  *^  kinds  of  clouds." 

Thunder  and  lightning  are  very  rare  here,  and  when  they  occur 
they  make  so  little  show  that,  with  regard  to  force,  they  may  be  com- 
pared to  those  of  the  United  States  as  the  zephyr  to  a  strong  gale. 
In  the  register  I  have  noted  them  down  in  the  margin. 

Tornadoes  I  have  never  seen  in  the  colony,  not  even  a  gale  of  wind, 
within  the  two  and  a  half  years  that  I  have  been  living  here.  Hail 
storms  are  unknown  in  this  part  of  the  country. 

Of  the  48  observations  recorded  in  July,  at  7  a.  m.  and  2  p.  m.,on 
the  course  of  the  lower  clouds,  10  are  E.,  15  E.SE.,  and  15  SE.,  which 
shows  the  prevailing  winds  to  be  between  E.  and  SE.  Their  mean 
velocity  is  a  fraction  over  four  miles  per  hour. 

Of  rain,  fog,  mist,  and  clouds,  we  had  more  than  a  sufficiency,  the 
mean  cloudiness  being  6.4. 

The  weather  has  been  so  unfavorable  since  my  return  from  the 
States  that  I  have  not  yet  measured  any  of  the  neighboring  heights 
and  passes  by  barometer. 

The  thermometer  in  the  open  air  shows  a  mean  temperature  of  58.3 
for  the  month  of  July,  a  rather  low  temperature  for  the  height  of 
6,500  feet  in  latitude  10°  26'.  The  minimum  of  the  month  was  54°, 
the  maximum  69°. 

I  also  inclose  the  half-hourly  and  hourly  barometrical  observations 
for  seven  days,  made  in  order  to  ascertain  the  hour  of  maximum  and 
minimum  otthe  daily  periodical  variations.  And  here  I  found  that 
these  variations  within  the  tropics,  at  least  at  the  colony,  are  not  so 
regular  as  we  sometimes  find  stated  in  books.  As,  for  instance,  the 
following:  "Such  is  the  regularity  with  which  these  motions  are 
effected  within  the  equatorial  zones  that  they  might  there  serve  to 
give  the  true  time  of  the  day." — (Nicollet,  Essay  on  Meteor.  Observ., 
page  7.)  For  we  find  maximums  at  9^  a.  m.,  10,  11,  12  m.,  and 
minimums  at  4  p.  m.,  4^,  5,  5^,  6,  6^,  7,  and  all  this  within  the  short 
period  of  seven  days.  This  irregularity  is  the  more  remarkable,  as  the 
colony  is  a  place  where  none  of  the  extremes  of  heat  and  cold,  or  of 
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gales,  hurricanes,  and  thunder  storms  are  felt,  that  could  disturb  the 
equilibrium  of  the  atmosphere. 

Besides  the  two  registers  and  the  hourly  observations,  I  have  copied 
for  you  and  inclosed  the  thermometrical  observations  for  12  months  in 
1854  and  1855.  These  have  been  taken  with  my  old  thermometer, 
which  proves  to  be  from  1^  to  5  degrees  too  high,  as  compared  with 
the  Smithsonian  thermometer.  Although  this  would  make  the  mean 
temperature  of  the  year  about  3  degrees  too  high,  we  are  still  enabled 
to  make  some  comparisons  between  the  different  months,  which  show 
that  from  August  the  mean  monthly  temperature  is  gradually  sinking 
till  January,  which  is  the  coldest  month.  After  January  it  rises 
again  till  May,  and  then  sinks  till  July.  This  seems  to  indicate  that 
the  rising  and  falling  of  the  mean  temperature  keeps  equal  pace  with 
the  declination  of  the  sun.  If  we  now  compare  the  means  of  the  dif- 
ferent hours  of  the  day  of  each  month,  we  find  that  the  highest  tem- 
perature of  the  day  is  not  at  2  or  3  p.  m.,  as  in  the  United  States,  but 
at  12  o'clock  at  noon,  and  that  the  temperature  at  3  p.  m.  is  but  a 
fraction  greater  than  that  at  9  a.  m.  In/ive  months  of  the  year  it  is 
nearly  or  quite  the  same  with  that  at  9  a.  m.,  viz:  from  November 
till  March,  inclusive;  during  the  other  part  of  the  year,  from  May 
till  September,  inclusive,  the  mean  temperature  is  higher  at  3  p.  m. 
than  at  9  a.  m.,  with  the  exception  of  October  and  April,  where  tlie 
temperature  at  3  is  even  lower  than  that  at  9  ;  and  these  are  the  two 
months  which  follow  immediately  after  the  equinoxes.  Another  curi- 
ous fact  is  the  sudden  rise  of  mean  temperature  from  July  to  August. 
In  Santa  Fe  de  Bogota,  in  4°  35'  north  latitude,  July  is  said  to  be 
even  the  coldest  month  of  the  year. 

Some  other  facts  could,  no  doubt,  be  drawn  from  this  register  by  com- 
parison, if  its  observations  were  founded  upon  a  standard  thermometer. 

On  the  last  page  of  this  register  of  Coionia  Tovar  you  will  find 
some  observations,  taken  with  the  same  thermometer,  of  ^' Barry," 
during  my  stay  at  Ghagres,  on  the  Isthmus  of  Panama. 

During  my  absence  from  the  colony  last  winter  some  persons  here, 
who  can  be  relied  upon,  have  seen  white  frost  one  morning.  This  is 
of  extremely  rare  occurrence,  but  anyhow  very  remarkable  for  the 
latitude  of  10°  26',  even  at  the  height  of  6,500  feet. 

The  characteristics  of  this  region  are  its  clouded  sky,  its  equable  tem- 
perature, and  its  great  amount  of  moisture.  It  is  the  ^'  happy 
region  of  the  fernSy"  where  these  interesting  plants  find  their  most 
suitable  climate  and  grow  in  the  greatest  profusion.  Here  it  is  where 
the  stately  tree-fern  sometimes  is  seen  to  reach  a  height  of  40  feet. 

The  produce  most  profitable  to  raise  in  the  colony  are"  potatoes,  rye, 
and  oats.  The  apple  tree  grows  side  by  side  with  the  banana.  The 
strawberry  is  found  in  the  greatest  abundance,  spontaneously  grow- 
ing about  the  fields.  Indian  corn  does  not  come  to  maturity  here, 
while  I  have  seen  it  raised  and  matured  in  Santa  Fe,  New  Mexico, 
which  is  at  least  700  feet  higher  than  the  colony,  and  besides  this  is 
near  36°  north  latitude.  But  in  New  Mexico  they  have  a  cloudless  sky 
nearly  the  whole  year  round  and  an  extremely  dry  atmosphere,  while 
the  colonists  of  Tovar  are  not  much  molested  from  the  beginning  of 
May  to  the  beginning  of  January  by  the  rays  of  the  sun. 
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The  valley  in  which  Colonia  Tovar  is  situated  was,  so  late  as  De- 
cember, 1&41,  a  perfect  wilderness,  covered  with  primitive  forest. 
Not  even  the  existence  of  this  valley  was  known  fifteen  years  ago, 
neither  to  the  government  nor  to  its  owner,  although  it  is  only  thirtj- 
five  miles  west  of  Caracas,  the  capital  of  Venezuela,  and  in  a  straight 
line  cannot  be  more  than  twelve  miles  from  the  sea.  And  when  an 
attempt  was  made  to  explore  this  region  not  even  a  guide  could  be 
found  for  the  small  exploring  party  of  fifteen  men,  headed  by  Colonel 
Codazzi,  a  skillful  officer  and  compiler  of  the  new  map  of  Venezuela. 
When  this  party  at  last  succeeded  in  crossing  this  region  and  reaching 
the  sea-shore,  they  thought  they  had  achieved  a  most  extraordinary 
thing,  (to  cross  a  distance  of  twelve  miles  in  nx  days ;)  and  after  they 
had  returned  to  their  homes  none  of  them  had  a  desire  to  do  the  feat 
over  again.  This  was  a  party  of  natives.  And  when,  at  a  later 
period,  after  the  establishment  of  the  colony,  another  skillful  engi- 
neer found,  with  a  party  of  colonists,  his  way  to  the  opposite  port  of 
the  sea-shore,  the  party  did  not  venture  to  go  back  the  same  route,  but 
rather  chcse  the  way  by  sea  to  Laguayra,  from  there  to  Caracas  and 
back  to  the  colony,  a  very  circuitous  route  certainly.  Such  is  the 
nature  of  this  mountain  region,  with  its  precipices,  waterfalls,  deep 
ravines,  and  its  dense,  almost  impenetrable  primeval  forests. 

In  collecting  botanical  specimens,  I  have  penetrated,  without  a  com- 
panion, the  wilderness  around  in  different  directions,  also  that  on  the 
other  side  of  the  principal  mountain  range  towards  the  sea,  and  can 
testify  to  the  difficulties  and  hardships  which  are  met  with  in  exploring 
such  a  country.  On  excursions  of  this  kind  the  most  needful  thing 
besides  a  compass  is  a  short  sttbre,  called  *'machetta,"  which  I  have 
to  use  continually  in  cutting  through  the  lianos,  the  erect  and  climbing 
canes,  the  under  shrub,  which  is  all  matted  and  intermingled  in  a 
thousand  different  ways  into  a  dense  mass  of  vegetation. 

In  these  woods,  where  the  rays  of  the  sun  never  touch  the  ground, 
there  it  is  where  moisture  and  a  cool  temperature  reign  forever.  The 
trunk  of  every  tree  and  its  branches  are  covered  with  Ferns,  Ljco- 
podiaceaB,  Jlosses,  HepaticaB,  Lichens,  Orchids,  Bromeliads,  Araceae 
and  besides  Piperacae  with  many  exogenous  plants  too  numerous  to 
mention. 

The  soil  in  these  forests  is  one  entire  mass  of  slender  rootlets  most 
completely  intermingled  and  interwoven,  more  than  a  foot  in  thickness, 
the  interstices  filled  with  a  brown  but  imperfectly  decomposed  vege- 
table mould,  which  is  kept  in  its  place  by  the  network  of  the  rootlets. 
This  stratum  is  covered  with  mosses  and  remnants  of  leaves,  so  that 
on  the  mountain  ridges  not  only  the  ground,  but  also  the  trunks  and 
branches  of  the  trees,  act  like  a  thick  layer  of  sponges  in  retaining  the 
water  that  either  pours  down  in  form  of  rain  or  settles  more  slowly 
in  the  form  of  mist  and  clouds.  This  water  is  allowed  to  trickle  and 
sink  down  but  very  gradually,  and  is,  therefore,  a  never-failing  source 
from  which  are  constantly  fed  the  many  little  rivulets  that  hurry  down 
tlie  steep  declivities  into  their  common  receptacle,  the  narrow  chasm 
of  the  river  Tuy,  which,  in  one  continued  row  of  cascades,  rushes 
thundering  down  SE.  and  S.  until  after  a  run  of  twenty  miles,  turn- 
ing suddenly  to  the  east,  it  finds  a  more  level  country. 
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In  the  depth  of  such  a  mass  of  yegetation,  when  man  is  by  himself, 
a  feeling  of  loneliness  takes  the  ascendency  over  every  other  emotion ; 
no  aoimal  is  seen,  and  but  seldom  the  voice  of  a  bird  heard.  While 
on  the  sea-side  of  the  mountains  I  was  only  made  twice  aware  of  the 
vicinity  of  a  bird  in  two  days.  In  the  neighborhood  of  farms  and 
habitations  of  men  a  greater  variety  of  birds  are  seen  and  heard,  and 
sometimes  the  grunting  or  howling  of  monkeys  and  the  deafening 
cry  of  parrots. 

The  dry  season  commences  here  generally  soon  after  New  Year's 
day  and  lasts  till  the  end  of  April.  The  ren?ainder  of  the  year  is 
taken  up  by  the  rainy  season.  This  is  generally  so,  for  there  are  many 
exceptions,  and  our  notions  about  the  great  regularity  and  sharply 
defined  seasons  of  the  tropics,  which  we  have  received  from  books,  are 
sometimes  materially  upset  and  corrected  by  experience.  When  I  first 
came  to  the  colony,  in  March,  1854,  we  had  a  drj'  season  in  its  usual 
way.  The  rainy  season  then  commenced  on  the  23d  of  April,  but  it 
did  not  end  with  the  latter  part  of  December,  as  is  usually  the  case; 
it  lasted  till  the  end  of  January,  and  commenced  again  with  the  first 
of  March,  and  then  kept  uniformly  on  till  the  end  of  December,  1855. 
The  dry  season  was,  therefore,  only  of  one  month's  duration  instead  of 
four.  The  hst  dry  season  has  been,  on  the  contrary,  unusually  long, 
and  lasted  till  the  latter  part  of  May. 

I  have  often  thought  that  the  climate  of  North  America  may  stand 
in  some  kind  of  relation  to  the  climate  of  this  country.  It  was  on 
the  24th  of  December,  1853,  when  I  left  New  York,  to  sail  for  La- 
guayra.  We  were  hardly  out  of  sight  of  land  when  a  furious  NW. 
gale,  a  real  hurricane,  (which  is  still  in  fresh  remembrance  with  some 
of  the  captains  I  have  lately  seen,)  during  a  period  of  three  days  threat- 
ened our  destruction.  Alter  my  arrival  in  Venezuela  I  was  told  that 
about  Christmas,  1853,  one  of  the  most  fearful  galefl  from  the  north  was 
lielt  at  Laguayra.*  Another  question  is,  whether  the  late  remarkably 
dry  and  cold' winter  of  the  United  States  and  the  unusually  long  dry 
season  of  Venezuela,  as  also  the  remarkable  appearance  of  white  frost 
in  the  colony,  are  not  connected  in  some  way  or  other. 

As  to  the  trade  winds,  I  found  on  my  trip  from  Philadelphia  to 
Laguayra  that  within  the  tropica  we  had  no  E.NE.  wind,  which  is 
thought  to  be  the  regular  trade  winds  of  those  regions.  After  cross- 
ing latitude  23^^,  in  longitude  68^^,  we  were  becalmed  for  one  day,  and 
soon  after  got  a  fresh  breeze  from  the  south,  which  we  kept  all  the 
way  to  longitude  63^.  By  tacking  we  got  to  latitude  22°,  longitude 
63|°.  From  thence  we  had  the  wind  all  the  time  from  S.SE  ,  which 
we  kept  to  latitude  11^°  the  day  before  we  reached  Laguayra.  Capt. 
Wilkins,  who  has  been  in  this  southern  trade  for  eighteen  years, 
assured  me  that  within  the  last  eight  years  he  never  could  depend 
much  upon  the  trade  winds.  He  finds  that  between  latitude  23°  and 
18^  the  south  wind  frequently  keeps  on  blowing  very  brisk  for  eight 
dayrt  in  succession. 

On  the  way  from  the  colony  to  Caracas,  along  the  high  ridge  of 
the  principal  mountain  chain,  which  stretches  E.  and  W.,  parallel 

«  See  page  188. 


184  METEOROLOGY. 

with  the  coast,  at  an  elevatioa  of  from  7,000  to  8,000  feet,  we  travel 
about  six  miles  over  a  region  bare  of  forest,  where  we  nearly  at  all 
times  find  a  very  strong  breeze  from  the  south,  rushing  up  the  declivity 
and  over  the  ridge,  hurries  off  to  the  north  towards  the  ocean.  The 
ocean  can  be  plainly  seen  from  this  elevation.  That  this  great  current 
of  air  does  not  sink  down  along  the  northern  slope,  but,  on  the  con- 
trary, is  somewhat  projected  upwards  by  tlie  shape  of  the  mountain, 
can  be  seen  by  the  course  of  the  condensed  vapors  which,  in  the  form 
of  fog  and  mist,  are  driven  along.  May  not  this  current  of  air  sink 
gradually  lower  and  lower  until  it  reaches  about  latitude  18^,  where 
jt  strikes  the  sea?  I  have  found  this  south  wind  at  sea  always  mach 
colder  than  any  of  the  other  winds  in  these  latitudes. 

I  wish  I  was  in  possession  of  some  good  work  on  the  winds  and  the 
currents  of  the  ocean. 

Vegetation  at  the  colony  is  uninterrupted  throughout  the  whole 
year,  except  in  a  small  class  of  plants  which  cannot  thrive  without  a 
great  deal  of  moisture.  Even  in  the  dry  season,  when  the  lower  re- 
gions are  parched  up  with  heat,  if  there  is  any  motsture  at  all  in 
the  atmosphere  capable  of  being  condensed,  the  mountainous  districts, 
especially  those  covered  with  forests,  are  sure  to  get  some  of  it.  Trees 
here  are  evergreens ;  they  keep  their  branches  and  twigs  clothed  with 
leaves  until  death.  Day  after  day,  and  month  after  month,  the  sur- 
rounding forest  presents  the  same  unchanged  view  in  its  deep  green 
garment.  Single  leaves  fall  here  and  there  one  by  one ;  and  new 
leaves  appear  as  slowly  and  gradually  as  the  old  ones  die  away— un- 
noticed and  unobserved.  The  pleasing  and  hope-inspiring  spectacle 
of  returning  spring,  in  the  sudden  appearance  of  the  new  and  tender 
foliage,  as  seen  in  the  temperate  regions,  is  here  unknown. 


CoLONiA  TovAR,  January  8,  1857. 

Dear  Sir  :  Under  date  of  August  5  I  sent  you  a  letter  and  some 
registers  of  meteorological  observations  up  to  the  31st  of  July,  which, 
I  hope,  you  will  have  received  long  before  this. 

Inclosed  in  a  separate  envelope  I  send  you  now  four  meteorological 
registers  for  the  months  of  August,  September,  October  and  Novem- 
ber. I  would  have  sent  one  for  December  also,  but  I  have  no  more 
blanks. 

Besides  these  registers,  I  have  inclosed  diasjrams*  on  four  separate 
sheets,  one  table  of  half-hourly  barometrical  observations,  and  one 
about  the  course  of  the  clouds. 

The  barometrical  observations  in  the  registers  have  their  full  value 
only  up  to  October  30,  at  2  p.  m  ;  for  when  I  looked  at  the  height 
of  the  mercury  one  hour  afterwards  I  found  it  more  than  one  inch 
below  its  usual  level.  This  was  so  extraordinary  that  I  expected 
something  wrong  with  the  instrument.  As  soon  as  I  touched  it  the 
whole  column  of  mercury  sank  rapidly  down.  In  unscrewing  the 
brass  cup  which  contains  the  little  leather  bag  I  found  the  former 
half  filled  with  mercury.     On  the  surface  of  the  bag,  a  little  below 

o  The  diagrams  and  carves  could  not  be  given  in  this  report. 


METBOBOLOOT.  185 

vhere  it  is  tied  and  where  it  was  in  contact  with  the  surrounding 
)ra88  tube,  I  found  a  spot  of  one-eighth  of  an  inch  diameter,  as  if  cor- 
oded  by  some  kind  of  acid  In  the  centre  of  this  spot  was  a  hole  one- 
lixteenth  inch  diameter.  The  corroded  rim  around  the  hole  was  very 
imooth  and  viscid,  similar  to  partly  dissolved  india  rubber.  After 
lewing  lip  the  whole  and  giving  it  a  coat  of  glue,  to  prevent  the  mer- 
cury from  leaking  out,  1  filled  the  glass  tube  again  as  cautiously  as  pos- 
lible,  to  prevent  the  formation  of  air  bubbles.  In  this  I  succeeded  pretty 
veil,  and,  with  the  exception  of  one  minate  portion  of  air,  which 
escaped  into  the  vacuum,  the  latter  seemed  to  be  complete.  The 
nercury  then  showed  but  a  small  difference  (^ J^^  to  yj^  parts  of  an 
nch  lower)  compared  with  its  former  state.  Hoping  to  succeed  still 
)etter  the  second  time,  I  tried  my  hand  once  more  at  it,  but  did  not 
lucceed  so  well  this  time,  as  some  moisture  had  settled  in  the  glass 
ube.  The  mercury  is  now  at  least  one-tenth  of  an  inch  lower  than  it 
>aght  to  be. 

The  barometrical  observations  made  with  this  instrument  since  the 
Ist  November,  1856,  can,  of  course,  not  be  considered  as  normal,  and 
«n  be  used  only  with  a  view  to  institute  comparisons  among  them- 
lelves. 

I  feel  this  defect  the  more  acutely  as  I  hoped  to  measure  a  number 
)f  mountains  and  other  localities,  and  to  complete  a  twelve  months' 
•egister,  to  find  out  the  mean  height  of  the  barometrical  column  for 
the  different  months  of  the  year.  Up  to  the  1st  November  I  found 
the  mean  height  greatest  in  July.  Hitherto  I  have'  measured  only 
the  pass  over  the  mountains  on  the  road  from  the  colony  to  Victoria. 
Oa  this  spot  the  barometer  was  23.334  at  7A.  30m.  a.  m.,  September  9, 
^ith  the  thermometer  at  61°. 

In  the  diagrams  on  sheet  No.  1,1  have  laid  down,  in  a  graphical 
manner,  the  hourly  and  half-hourly  rise  and  fall  of  the  barometer  from 
6  a.  m.  till  9  p.  m.  for  12  days.  We  can  see  here,  at  once,  the  greater 
amplitude  of  the  daily  periodical  variations  in  October  compared  with 
that  of  June;  also  that  the  hours  of  maximum  of  the  different  days 
in  October  are  not  far  apart  from  each  other  and  near  to  10^  a.  m., 
and  the  hours  of  minimum  not  far  from  4  p.  m.;  while,  on  the  con- 
trary, in  June,  the  hours  of  maximum,  as  well  as  those  of  minimum, 
^re  much  more  scattered,  and  therefore  not  so  regular. 

On  sheet  No.  2  are  the  half-hourly  observations  laid  down  for  24 
lours,  from  4  a.  m.,  October  7,  till  4  a.  m.  next  day.  Here  we 
observe  that,  in  the  morning,  the  maximum,  as  well  as  the  minimum, 
is  somewhat  higher  than  the  maximum  and  the  minimum  in  the 
evening.  This  seems  to  be  a  general  rule  with  all  the  daily  periodi- 
cal variations. 

On  sheet  No.  3  the  daily  mean  barometer  heights  from  June  10  to 
October  30  are  put  down  and  connected  by  straight  lines  to  denote  the 
W)ur8e  of  the  barometer  from  day  to  day  throughout  the  several 
months.  A  kind  of  periodical  rising  and  sinking  is  observable  here, 
alternately  taking  place  in  periods  of  4  or  5  days,  at  least  for  June, 
Tuly,  August  and  September. 

On  sheet  No.  4  is  to  be  found  a  comparison  of  the  mean  monthly 
)arometer  heights  of  Colonia  Tovar  with  those  of  St.  Louis,  Mo., 
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made  by  Dr.  G.  Enjjjlemann  in  1851,  which  shows  the  remarkably 
small  moDthly  variation  in  the  colony  against  the  extreme  range  of 
atmospheric  pressure  at  St.  Louis. 

In  all  these  illustrations  the  barometer  height  has  not  been  reduced 
to  the  freezing  point  for  want  of  the  necessary  tables  ;  but,  as  the 
diflFerence  of  temperature  connected  with  these  observations'does  not 
range  much  over  8  degrees  F.,  the  results  may  be  considered  not  far 
from  their  true  value 

Table  No.  5  shows  that  the  most  prevailing  currents  of  air  at  an 
elevation  of  about  7,000  or  8,000  feet  above  the  level  of  the  sea,  in  the 
months  of  June,  July,  August,  September  and  October,  are  herefrom 
E.,  E.SE.,  SE.,  S.SE.,and  8.,  but  especially  from  SE. 

Table  No.  6  contains  half-hourly  barometrical  observations  for  IT 
days,  taken  down  at  three  difierent  periods  of  the  year.  From  this 
and  from  sheet  No  1  we  see  that  the  amplitude  of  the  daily  periodical 
variations  is  not  a  constant  quantity  in  one  and  the  same  place,  but 
changes  with  the  different  periods  of  the  year  ;  as  also  does  the  hour  of 
maximums  and  minimums.  To  find  out,  by  continued  observation, 
the  mean  amount  of  amplitude  and  the  precise  time  of  the  maximums 
and  minimums  for  each  month  of  the  year  seemed  to  me  desiderata  of 
much  interest  to  meteorology. 

With  a  view  to  investigate  this  matter  I  have  made  observations 
accordingly.  The  first  set  I  made  from  18th  to  24th  June;  the 
second,  from  1st  to  7th  October  ;  the  third,  from  10th  to  12th  Novem- 
ber, and  the  fourth,  from  22d  to  28th  December.  These  observations 
give  the  mean  amplitude  for  the  latter  part  of  June  0.058;  for  the 
first  part  of  October,  0.079  ;  for  November,  0.060,  and  for  the  end  of 
December,  0.043. 

By  a  peculiar  view  of  the  cause  of  periodical  variations,  and  by  the 
aid  of  an  artificial  globe,  I  had  calculated  as  early  as  last  September 
that  the  amplitude  at  Colonia  Tovar  ought  to  be  greatest  about  the 
16th  May  and  26th  September,  and  least  on  the  2l8t  January.  The 
above-mentioned  numbers  of  amplitude  for  October,  November,  and 
December  coincide  with  my  calculations  so  far,  and  it  remains  to  be 
seen  how  they  will  do  for  the  remaining  portion  of  the  year. 

With  regard  to  temperature  I  will  only  say  that  the  mean  of  the 
three  months  of  June,  July,  and  August,  (that  is,  of  the  meteorological 
summer,)  is  58  9  ;  the  mean  of  September,  October,  and  November 
(the  meteorological  autumn)  is  58.9,  or  exactly  the  same  The  mean 
temperature  ot  December  is  56.6.  During  204  days  (from  June  10 
to  December  31)  the  sky  was  only  once  free  of  clouds  at  2  p  m.,  18 
times  free  at  7  a.  m.,  and  41  times  at  9  p.  m.  Of  these  204  days  M3 
were  rainy  days. 

On  the  5th  of  January  I  made  a  botanical  excursion  to  one  of  the 
highest  mountains  of  this  region,  about  twelve  miles  to  the  east  of 
the  colony.  The  mountain,  according  to  my  estimation,  may  be  about 
7,800  feet  above  the  level  of  the  sea,  and  is  a  kind  of  central  point  or 
knot,  from  which  several  rivers,  flowing  in  difierent  directions,  take 
their  origin.  This  mountain  is  covered  by  a  dense  forest,  with  the 
exception  of  a  level  spot  of  about  half  a  mile  in  length  and  a  quarter 
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)f  a  mile  in  width,  which  forms  a  kind  of  shallow  hasin,  only  spar- 
ngly  covered  by  a  thin  coat  of  short  grasH  and  other  small  plants. 
These  plants  I  found  the  next  morning  at  six  o'clock  white  and 
jtiflFened  with  heavy  hoar  frost,  which  augmented  and  lasted  till  the 
rays  of  the  sun  fell  upon  it.  The  stiffened  leaves  of  the  herbs  broke 
inder  the  least  pressure,  like  thin  layers  of  ice.  The  thermometer 
wras  37°  at  6A.  30m.  From  all  the  information  I  could  gather,  hoar 
Vost  seems  to  be  common  in  this  spot  throughout  the  months  of  Janu- 
ary and  February.  The  wind  blew  during  the  night  from  northeast, 
ind  was  very  piercing^. 

Notwithstanding  this  low  temperature,  the  forests  of  the  neighbor- 
ing heights  surrounding  this  baMn  are  clothed  in  perpetual  green, 
md  the  stately  wax  palm,  with  its  straight  and  polished  trunk  of 
rO  or  80  feet,  (by  actual  measurement,)  rears,  uninjured,  its  slender 
brm  and  its  leaf  adorned  head  high  above  all  other  trees. 

In  this  excursion  I  had  also  an  opportunity  to  form  some  idea  of  the 
rast  extent  of  destruction  which  was  carried  into  the  mountain  forest 
ast  February  by  a  lucifer  match  and  a  thoughtless  boy.  Over  whole 
tracts  of  this  primeval  forest  the  trees  lie  dead  one  over  the  other,  as 
f  uprooted  by  a  whirlwind,  scarcely  showing  any  marks  of  fire  on 
their  trunks.  I  was  struck  more  than  ever  with  the  easy  manner  in 
i¥hich  fire  can  destroy  these  dense  and  humid  forests,  which,  by  cheir 
shade,  preserve  a  cool  and  moist  atmosphere,  and  thereby  cause  the 
Fapors  oi  the  adjacent  strata  of  air  to  condense  into  clouds,  that  rest 
apon  them,  with  little  intermission,  during  nine  months  in  the  year, 
[n  these  high  regions  the  temperature  is  so  low  and  equable  that  the 
vegetable  matter  which  is  gathered  on  the  ground  between  the  trees 
is  decomposed  very  incompletely  and  very  slowly.  It  forms  a  stratum 
of  loose  half-decomposed  matter,  in  some  places  two  to  three  feet  thick, 
which,  in  the  rainy  season,  like  an  immense  layer  of  sponge  filled 
with  water,  feeds  and  supplies  the  rivulets  and  rivers  gradually.  In 
the  midst  of  the  dry  season  this  layer  becomes  sometimes  dry  enough 
to  burn,  when  kindled,  with  but  little  flame,  and  more  like  tinder, 
spreading  in  all  directions. 

In  this  way  the  fire  extends  until  met  by  a  river  or  a  road,  or  some 
other  obstacle.  The  sub-soil  which  underlies  the  spongy  stratum  on 
these  mountains  is  also  very  shallow  and  resting  on  hard  rocks.  The 
roots  of  the  trees  therefore,  do  not  go  down  very  deep,  but  extend 
more  in  a  horizontal  direction.  When  the  spongy  layer,  with  the 
smaller  roots,  are  burnt,  the  trees  lose  their  hold  entirely  and  fall,  one 
over  the  other,  in  all  directions.  They  die  less  from  being  burnt  than 
from  being  uprooted.  Many  different  kinds  of  tall  reeds  soon  take 
the  place  of  the  trees.  In  a  few  years  these  reeds  exclude  everything 
else.  The  fertile  mould  that  may  perhaps  have  escaped  destruction 
by  fire  is  by  and  by  carried  down  the  declivities  by  the  frequent  rains. 
The  region,  no  longer  shaded  by  high  trees,  becomes  dry.  Subse- 
quent conflagrations  of  adjacent  savannahs,  which  are  intentionally 
set  on  fire  to  procure  a  new  growth  of  young  grass,  take  hold  of  the 
reeds  of  the  ruined  forest,  until,  by  the  repeated  attacks  of  these  fires, 
the  roots  of  the  reeds  can  stand  it  no  longer,  and  the  smaller  grasses, 
interspersed  with  a  few  other  plants,  take  their  places. 
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On  the  road  from  the  colony  to  Caracas  we  pass  througl 
in  which  this  process  is  going  on  ;  the  reeds  giving  gradua 
the  smaller  grasses.  Here  the  great  number  of  half  burnt 
ing  trunks  of  the  wax  palm  tell  plainly  enough  that  there  c 
long  ago  a  dense  and  humid  forest,  in  which  they  luxuria 
their  beauty,  for  these  palms  are  never  found,  in  their  nati 
growing  in  any  other  but  humid  forests.  Here  they  stan 
in  the  midst  of  reeds.  Most  of  them  have  died  already, 
linger  yet  in  a  dying  condition,  until  their  last  green  leaf  1 
brown,  and  then  they  stand  like  tall  and  slender  pillars,  the 
remnants  of  a  once  stately  forest. 

This  is  the  same  extensive  region  of  which  I  spoke  in  my  f 
where  a  strong  southern  breeze,  sometimes  amounting  1 
sweeps  constantly  over  the  mountain  ridge  towards  the  sei 
traversed  this  region  since  at  four  different  times,  in  the 
August  and  September,  and  found  every  time  the  same  sout 
blowing  there,  only  somewhat  more  violent. 

Before  closing  this  letter  I  wish  to  add  to  the  statemen 
my  first  letter*  about  the  gale  of  December  24, 1853,  that  n 
ant  here,  in  saying  that  the  gale  was  felt  at  Laguayra^  forg 
tion  that  it  was  felt  only  in  the  unprecedented  agitation  of 
but  not  in  the  atmosphere.  This  agitation  of  the  sea  is  obse 
time  a  violent  gale  from  the  north  has  been  blowing  in  t 
latitudes,  not  the  least  breeze  from  the  north  being  felt  a1 
time  at  Laguayra,  although  it  is  an  open  roadstead,  not  in 
sheltered  against  the  north  winds.  This  agitation  of  the 
the  air  was  perfiectly  calm,  I  have  seen  myself  several  tin 
guayra;  but  at  the  time  above  mentioned  the  sea  was  so 
high  that  long,  enormous,  foam-crested  waves  rolled  up  t 
parapet  of  the  custom-house,  a  phenomenon  scarcely  ever  8( 

During  my  stay  in  Victoria,  a  town  twenty  miles  sou 
colony,  situate  in  a  valley  about  1,700  feet  above  the  level  c 
I  made  the  following  observations  as  to  the  temperature  of  t 


December 

6  a.  m... 
1  p. m ... 
9  p.  m  ... 


21 

22 

23 

24 

25 

26 

27 

70i 

69 

69 

69 

68 

68 

68 

86 

b6 

75 

75 

8U 

83 

84 

74 

72 

T2i 

72 

71 

72 

72 

The  dry  season  has  already  set  in,  and  my  time  is  so  much 
by  botanical  labors,  on  which  my  sustenance  depends,  that 
able  to  give  at  present  a  more  full  and  extended  account  of  tl 
and  other  atmospherical  phenomena  of  this  region. 


o  See  page  183. 


IIETEOROLOGT. 


189 


sS&;«S3S3;S«SSSaS»SSSS!;;SSSS£:8S:SS!;;8 


s;s$SiS$^S2SSSS9s;s;;;$?«:o;;:sss?::^:il2S$::)2! 


I     ^ 


•JT«  usdo  ui  J9i9taoaiJ9qi  ro  omve  8q.[, 


x:^:s:ss!o::;sss;s£;S!:i:;siSS;oS§S3S^;^:^^o;i;ss;s^ss:s 


xeSSSSSSsSSSSSSSSSSSSSS^SSSSSSSSS 


s::?:gs^!gs;oSS8!n!o!^sss;s!::^s:;;2S^:s;^;oS:8Sii^3s;s 


t 
I 


I 

s 


:$SSS33:s3)SSSS:;:?sS2§ss:ss;$S!;;2;ss;£8s:ss!;; 


iC©«SS«ioSSSS»£«oco«S»S(oSSS«(o»S<oS«»S 


*g3?3S5SSSSSSSSSSSS5SISSS5?S3S?2SSSoSS 


»,••••••• • 2 


■liSiiSlliiigsrgiiSggisgggiaisggi 


>i$3S2i§|ii|S«|g^|inilgilSgPll^gg§  % 


-""""••■-"•sszasssasassaaasaaKsass 


1. 


1  s 


190 


METEOROLOGY. 


•aDJOj 


'G*90t    •  CI0« 


l-U(3aj|a 


:>^^  ;      >^ 


•MJOJ 


•iifMifa 


•aoj<\j 


U.9.TI!(I 


:^ 


<^M\9A. 


•  o«o«oi  •  •Of   •o« 


rxuai  '.  ^uusD  : 


:  :  :  :^    : 

:  :  :  :2    ' 


oo     oiAiAoooeior^oeenoeo     oooeoooo 


oi^^t*  .▼ 


:  :  :  :s 


Xf.^opv       coot       •et   •  oi o« r» ot » n 91 91 9t e«   •eto«     9«etoimno«e«   ;         ncarsm  •oi 


:  :     ::::::":•::::  :a:«     i*"  :m  •  :  :  :        •  :  :  :  k 

'■a        :   •    :    •Wk'^&3 ^^  •'*Ci3*^WKH  •   •    -M  •*? 


•JU^IMY 


B 

2 


eo     aor«sroc«s»r^ooaoe  ooo     «Ar«o»a»»QO>co         or«oe 


:  :  :s  : 


X^DopA 


Cf  «         •  —  - 


^c»a«   'wc?^ 


«     -O*     •     'Tt       'TCO     •0(     •    •     'O*  CS'T    •« 


:  i^  :  •  :  :  •  i  :  i  '«  :  *"'     :  :  *  : 


:  :"         :^J  :  :  : 


^lO     -4r«aooo>^r*oea»oec90»o<:«     ciooeoooo 


I- 


:£B( 


;ss  :e  :  : 


°r^.  ''^.-f-  •-S:2  i^.  :§R2l!2§  :s  iH 


•S  :  :s  :  :":: 
: «  T  £  a- :  ^?  5  : 


r3C*^    '^loc*    'O^eo* 


•  te^TCowto    -to    'tftn   •    •oi^oora 


E:::^!!;:E^s!:SE:E:::s:Es::e=:E:;:E; 
a  a    c^Q  :Ef-o«©  :*«6f-J5  if- iff- :  ifgEf  '  ''^^' 


^ 

«»^^ 


r  -I  (w*  0* 


-^c«     c)  viocet^ooA  o  —  oi?9-r  lAior^ao 


o  —  ©I  J9  •*■  ic  w  t*  oo     e>fizS£3?£SS 

^^  ^n  *^  f-«  r^  ^«  >-«  ^n  vi«       •-<  M  91  C«  W  OI  9t  CI 


"5 


\  « 


METEOROLOOT. 


191 


i 

i 


2si 

a^ 

sa 

sa 

r" 

^«      .0,m 

Hi 

S  S  B  =  5. 

»-CD 

<       -< 

<<<< 

«3?3«5?2??25    :«SSJ2&?$$:«i5$5l;i;55?i;55?$S!5?3 


U 


■  SSSSSSSR    8:SSSS?.i;.SS52SSJ35?.3?5a2;j;S«2SS5  Is 


3§^: 


«o3g3i;??si  *a??89??i;5?2?s«j;?5?s«3S3$3 


'j}«  aado  u}  j^iauiotujsqi  n  9van  aqx 


I         I    »S3S392S3    SJ33S5o3;SoS5;SSSSSS?SgSSSo3 


»SS2£SSS«    SSSS£SSSSSS&;9SS3S89S!oSS3 


«:S»SS3$S:S    ?2^S;:o2§9$;oSSS§s;^S$SiS$?s;s;a^?So;S 


sh 


:3 


'^;gr^s;9;s;^s  :a:as:^;SS^ss<u2ss^;s:?^s;s!S3SSsss;s3 


^SSSSSSSS    SSSS2«SSSSS!;eSSS2!23;:;;s;!;;«3 


"523335:83    :«S3o3?8S?S52?333S5$S5SoS3:oS 


0*3  j 


.^si 


192 


iSETEOBOLOGT. 


M 

•uoiiodJia 

:«     cvetoooi  .w 

• 

otoi 

03 

•-- 

ocinoi 

0101 

-6 

•C 

A 

^  aisJiS'si  ia 

^^ 

^ 

^iii 

^'^' 

K 

•9CM0J 

i 

"It 

nds  (wel 
2  p. 

•uofiadJia 

ij: 

p. 

•OOJOl 

i  :  :  :- 

««« 

0*0i 

:? 

'- 

'    N 

i    »- 

•uoiioajia 

1  j  j  !5 

•  ii^ 

^ 

1 

2 

*Xi!aoi8A 

•    J     •«0?      C8 

;      ; 

•  : 

1 

:  :  :  :b:  i   k 

I    z 

i  i : 

Ittnomy 

oo     cQ-ieoooot     •<»     eeo     »^9     ooooo 

oo 

X 

-i 

i 

:  :  :  :ss    pj 

:   S 

•iCiiooi»A 

i 

P9     wwoT  j-.  |e«eio«paeiC9^     o»«« 

1      «8» 

i 

s 

u' 

.  .  ;  ;  .Ji  .  ;  . 

: !  i|  i^  :«^  i 

1  :  -K  :>:  :z  : 
«  issxSKToazz 

:  :B3 

JM    *    *    •    •    •        -tS 

'lunoaiy 

«* 

R     (oa 

a   •loaa 

»     a 

»9 

coo»      o»3»xo     oor* 

: 

• 

I    z 

•M]oo\9ji  .        :< 

3r     : 

:  :  l^ 

^ 

: 

\  i 

^ 

: 

:  :  :^ 
:  :  :z 

»: 

: 

H  : 

aKz 

.    .63 

:  ^ 

nonomy 

»^«o     ooe«e^o  o    oo     o«©     oo     oi^ooo     cto- 

r 

6 

:  :  :b 
:  :  :d 
:  :  -5? 

g 

8    : 

:ee  . 

'6.6.  \ 
J©«o   • 

i  : 
d.  : 

o    • 

2«v ; 

^1 
ll 

E 

d. 

:  i  -S  : 
:  .  Id  : 

:  :  i"^*  : 

E      i 

fi.       ; 

K 

E  : 

d  *  • 

?  i  j 

"2  "  r 

2 

"1 

»    «▼ 

towi^oon 

o 

n*n 

'T 

.^ 

«c 

- 

xo 

S 

5SS 

MKTEOBOLOGT. 


193 


.51     9 

li'i 

:  X ! 

I '. ',  I 

:  *  i  : 

j 

S  i  • : 
s : : : 

i:ii 

ij^i 

oer^o 

'h 

s::;    :     : 

aa  : :    :     : 

iiii  \ 

l:  : : 

CO 

00 

:  : : 

— 1 

T 

1-' 

^:8 


F"     r: 


I  i 


13  s 


194 


METEOSOLOGT. 


! 

It  .1- 

J3 
1 

^ 
^ 

(0 

3 

at 

i 

< 

OD 

i 

.O 

1 

*jni  nado  u{  laiainoaiJMii  a«  aima  aqj, 

a 

1 

o 

a 

3 

1 
i 

I 

2 

1^ 

9 

i 

i 

s 

1* 

i 

1 

« 

1 
3 

E 

o 

1 

^SSSS3»S3S»a»      8SS82SSSSSSSSSSS 

:SSS3      I83KSSSS33SS3SSS3 

iM 

1 

as 

ia 

SSSS      £Slii3|=iSgS§i§« 

1 

i 

1 

3 

s 

"Ilsiilsis^ssg    igg??|gggg8|2||g 

«a 

^^^^   §gs§i§iiiggis§i!i 

S 

.^8 

o! 

^ 

Dnie. 

»  ot  n  <r  lO  « (^  00 

-==2     2222£2»8saaas8aa 

1 

e 

) 

METEOBOLOGT. 


193 


^  ei 

:   \^    \ 

\\\ 

\\i  \    \ 

*.  t  ;  :    i 

i :  i  i    i 

2  *.  ■ :    : 
a  : : :    : 

i::i    i 

\]i\    • 

aer^o 

9 

^ 

iM   \    i 

S:: :    :     : 

eta  j  1     :     : 

an  \ 

T-  s 

OD 

a:: : 

Hl\ 

::  :S 
.' :  •  ft- 


: :  d 
:*  ••  .-8 


13  s 


194 


METEOKOLOQT. 


1 

1 

J3 

3 

1 

V 
^ 

CO 

i 

i 

i 

1 

1 

*j|B  aado  u|  idianioaiiMii  ■«  aam  aqx 

• 

e 

s. 

o 
a 

s 

« 

1 

1 

9k 

•I 

1 

3D 

i 

01 

1^ 

s 

2 

« 

■g 
1 

01 

§ 

A. 

;!SSSS3£»33Ssas      8SSS2SSSSSSSSSSS 

SSS3      i83SSSSS3SSSSSSSS:S 

i 

1 

i 

•2 

t 

^a 

SS§i    iiliigSslS§£§S§i 

s; 

i2 
3 

'Mfiunnnui   isiggggggpsssii? 

5 

s 

«a 

.  OO  00  00  00  s  t^  t« 

§?^li     §giil§i§iggi^ii!l 

2 

3 

i/ 

.^a 

« 

^J 

-- «  w  ■v  tfs  ®  1*  ac 

»S=2      2S22E2?85Sa5a8aS 

1 

e 
a 

UETEOBOLOOT. 


197 


1 

1 

• 

'Lifhtning  and  thunder  of 
•hort  auration. 

« 

i 

1 

1 

1 

i 

o 

s 

I 

00 

ei 

00 

i 

1^ 

i 

i 

•jfv  aado  of  Jdidoioiiuaqi  n  dom  aqj, 

i 

e 

1 

1 

o 

2 

8 

i 

0« 

1^ 

• 

1 

1 
1 

1 

^SSSSS3SS»S«SS3S3SSS8SSS8SS2SSSS 

ei 

li 

1^ 

«Sil§Sg§SS§ISiili§§sil§gsg|||||§ 

i 

o 

§ 

ia    

a 

s 

"l^iismiiisgiiissssissigg^iisis 

i 

i 

ia 

s 

a 

SI 

>iisi?gss§ii§iiiiS3Siiisggigi§ii 

1 

1 

.^a 

a 

a 

i 

s 

i 

i 

196 


METEOBOLOGT. 


f 

1 

1 

si 

*aajoj 

►      •« 

01 01 

MIOIlMiXl 

i   ^'   ^      ^B: 

Of 

•auoj 

«        :  :     : 

•aoiiaojfa 

as 

'aojoj 

•oopaMKI 

O 

lb 

Ok 

1 

•iiloopA 

1 

nanomv 

-     o     ^         oo     2 

iC 

1 

iMiiii 

•XiiDopA 

J     *-     eioieiern 

1 

:    ^ 

r    z 

'jjjs 

nunomy 

e     3D     ei         Ao 

S 

i 

3 

•Xiioo|»A 

«  :     1 

o 

SB  :     i 

*liiiioinv 

•«     01     e        A*i4 

g 

Ob 

i 

8.15  a.  m.. 
6.30  p.  m.. 
3.10  p.  m.. 
5.45  p.m.. 

is 

'6. 

:8 

•o; 

^1 
1* 

8^32  , 

:b     : 
:<^    : 

:i     : 

1 

a 

SiS 

93 

HETEOBOLOGT, 


199 


E    : 

01      • 

M    :          : 

s     . 

c    :          : 

O     OD 

s 

o 

rill    i 

-«    oin 

^IL 

t^  » 

i 

1 

J  i 

A^flinai 

u 

*  •  i 

s 

I    22 

:    g's        i 
:    ii       = 
:  93        : 

8   c5 

s 

i 

200 


METEOBOLOOT. 


i 

12  i                         1 

PI                        1'       1 

1 

1 

Ok 

1 

•3S83SS3S»S3?SSSS;Sf&>?3?SSSSoSSS3    ^   ^ 

9 

•  stiiTs^oSssssssasssss^sS'sssss^sssoSs  ^.  - 

J 

1 

'ift  oado  0!  jaiamoouaqi ««  aaiut  »qx 

i 

1 

3 
1 

1 

■    i 

1 

X 

Ok 

•S;9.SSS&;:[^SS3S3SSS^!o&>3SSSSSSSSS3!SS&    f  ^ 

•9 
i. 

1 

X 

•8SgiSS:2S3^&8&iS?!S8S?S2g8SS3^SSS2    |   | 

•fii 
1 

X 

•  ss!oSiss3SSs;ss;«s«s;'oSo3?ss2?s>ss3ss3s  g  ;; 

.  1 

• 

5 

V 

S 

1 

1 
1 

X 

Ok 

•  SS;S3383S8S£S;SS3SSSSS3S»3S3SSS3     j 

X 

• SSSS838SS33SSS3SSSS8S8S83SSSS2     \ 

X 

< 

•  8&;SSiSS3S3$SSS!oSsS;!»3USSS3SS&>SS^!o2SS     j 

I 

i 

B 

X 

Ok 

a Is  t 

2 

D 

i 

X* 
01 

a s  s 

1,1 
i  i 

X 

< 

a "^ s  1 

i 

3  J 

i 

..««^««..*ooako-.2«2;22i;22assasass;ss8    j 

h                                   i 

<                                                                                                                         H 

1 

E 

METEOBOLOGT, 


199 


5  5 


M 

«-«    oin 

2  **  • 


2*  »•=  3 


A   aeieimet 


a    S5  •  :  ;   ; 

«  «  «  : 


ES 

dfx 


ES 


«   8    o 


i  I 


200 


METEOBOLOOT. 


1 

Is                                            - 

1 

i 
1 

Ok 

1 

o 

s 

•  ?SS333S3«S3S'SSSS;Sf&;33?SSS:oSSS3    ;[• 

J 

•  stiiTsoSssssssasssss^sS'sssssS'ssssss  ^. 

1 

•jf«  oado  01  jatamooijaqi ««  auras  aqx 

i 
I 

a 
i 

i 

s 

meor-enf^mmoc^ncomoor-aoiAiAr-oranaocomeoer^     •« 

a 

3 

•  !»S>SSSS»SSS3SSSS£i&;S;SSSSSSSSSS3SSSS;    f 

00 

i 

<*.    a. 

8  [a 

ei 

•  SS&iSSIoS3^&S!oS?SSS?S?;o8SS2^&SS2    g 

X 

< 

•  SSS;SiSS3SSS;S!o^SSS;S<;!»?SS?!»SSSSSSS    g 

i 

1 

oa 

i 

Si 

X 

•  SS333S3S8S£!»SS3SSSSS3S«3S3SSSS     : 

X 

•  3SSS838iSS3SSSS3SSS88S83S3iS33S3     : 

X 

< 

•  SSoSSSSSISSSSSIoSsSoSSS'oSSSSSSSSSloSSS     : 

•2 

t 

X 

Ok 

a i 

2 

3 

X 

01 

i i 

Si 
as 

1 

X 

si i 

1 

..««^o«r^oo«»o-.2«2;22S;22a5JSa5a8S;8S8     : 

<                                                                                                                         H 

i 

-    I 


METEOSOLOOT. 


203 


m 

1 

e 

1 

s 

& 

A 

a 

Oh 

XS1?Sai;53S58Jss53SSSS«SSS3S52S?S 

i 

01 

n 

*?.SS;iS;«S3?S?SS3SSoSSSSSS38SSSS3£S3 

1 

1 

•  ss:a:ss:sifss!;s;;;ss;ss;sss;S!^s;S3is;s:s:ss:^s; 

I'; 

•jit  uado  ui  jaidmooudqi  ra  dumg                               j      : 

g 

si 

Ok 

P3  wt^r- 

i 

1 

tSSSSSSSSoSSS^&SSSSSSSS^SSSS^SSSS 

H 

w 

s 

9» 

1 

Ob 

01 

•SSSSSSSSSS3I?3SS83{S3SSSSSS«333S 

n 

H 

si 

•  sss!oS;2^S3SS;SSs»s;?8s;?S?s:;;s&??s^ss!;i 

i 

1 
1 

n 

a 

«  ,11 

:  :  :  : 

SS3S3$S2^SS!oS3SSS»8S!^38&;S; 

si 

*    «  •  • 

SS2SS«3SSS3«SS3SSS8SS3S 

si 

•    III 

SSS§SSISS^SSSSSSSS;3!»S3!;;S!o 

1 

1 

JU 

Ok 

si 
ei 

si 

H  ; 

yt! 

ilii§iiigiliSi§iiii§gS§ 

i 
si 

.i 

1 

s 

1 

1 

si    '     ^^     ^^               «s         s 

si 

rf5»t^« 

*2=22222C:222S5;aS3!«SS;a§8f5 

i 

1 

s 


202 


METEOBOLOGT. 


I 

a 


1 

s 

i 

1 

'^om^ 

«      |o« 

m 

i    ^ 

o 

e« 

a 

0< 

s« 

•aotiadJivj 

oi     i^*       ^ 

:    ^'    ^ 

^     ^ 

^ 

^ 

•OOJOJ 

j 

•uonoaiia 

< 

•odjoil 

•QOiiaajfa 

■ 

1 

5 

Ok 

i 

•XiiooiaA 

o« 

1 

'      OG 

nunouiv 

o     ^'^         Qoo     o     o«     o     CO     e     eo 

s 

»ft 
» 

X 
et 

• 

ii  ■ 

•Xi|oo|«A 

-^nQ«e«o<ore<e<o9^c9.^oret     e«^-e«et  jw 

1 

•   •   : 

'SUOD 

^x'z 

si 

inoc 

ac 

'  -a:  r 

n 

lunomv 

r*     cor-         or*     r*     a     n     «o     «     woo   J 

ih 

i 

xt  S;     : 

— 

X 

•Xi|»oi»A 

cToTco 

o«n     c<     01     SToi^     «     c! 

■««    . 

< 

1 

JJi 

:      ^ 

is 

• 

2 

i 

'  i . 

nn 

nanomv 

i»    «-•        a>a     9    r»    «    •«    r»    nai 

§ 

r* 

1 

If 

i 

a 

6, 

!- 

'si 

a 
d. 

to 

1 

.2  ss; 

8 

a  ai 

s 

« 

s 

s 

1    S9 

n 

.     e 

1 

MCTKOSOLOOT. 


203 


til 


iss2s;:^sii!»ssil:aioS?sss:3SS!oSs;3SS3ssSs:s  ;2 


S2§S;iS«S^2SS?SS3»&>SSSSSSS8«SSS3«S3 


ss:a:ss:3?S9rs:.sss&;9SSSSS;ss;!»ss!oSo;3S!;;s 


o 

« 

« 

s; 

t* 

i 

5 1« 

i:    S 

j 

•j{t  aado  Q}  Jaiamooudqi  ra  oumg 


SE;S;S:S8S;S3S!oSSSS;!oS«S3SSSS;S3SS^SSSS 


sssssssssssf^sssssssssssssssssss 


ssss;&;ssss;S3«»s;?8s;us?s:aSs%?ssss!o 


'a 

i 


t 


5  r 

E 


n 


SS3S3^S2^SSS>S3S3SS83S;38S;S; 


S2SSS«3SSSStt«SS3SS8SS«3 


SS38SI2^S^SSS3SSISS;3C;SS!o2S!o 


ip.iiSpJ.iiiSiliiiiigSi 
s 


si 


-^O«c9^«o»r*ac3»o  — i5»0"*o<oi^»» 


^i;a^as^!;s;3sis^ 


206 


VETEOBOLOGT. 


I 


I 


I 


I 

OS 

o 


OS 
CQ 
I 


< 
< 

^ssssss^s 

: 

liSliii 

ssisisis:^^ 

i 

i 

i  ruumV 

< 

oP 

23.997   61 
.994   60 
24.016   63 
94.000  i  50 
•24.018  1  58 
24.«04   57 
94.006   58 

i 

< 

23.935  60 
.993   60 

94.013   09 

93.998  59 
•94.018  58 
•24.009   57 

94.003   58 

a 

< 

00 

S 
.-IT 

a 
< 

a 

< 

Tk 

59    23.986 
59      .98H 
61     94.010 
£9    93.993 
58    ^24  018 
57  '   94.(00 
57*    94.000 

i 

Tk. 

59     23.983 
59      .983 
61  !   94  004 
59    93.988 
58     94.008 
58    93.996 
57      .996 

i 

si  * '  *5si  * 

sf 

si 

§ 
si 

igilill 
si '     sa  ' 

Tk. 
93.978   59 
.964   59 
.969   60 
.973  :  59 
.996   58 
.976   58 
.970   57 

1 

i 

■s 

a 
a 


> 
PS 

Ed 


PQ 

i 

O 


1 
1 

gj    •.•  •  ••• 

a 

eSSSSsSS     : 

s 
a 

liSSSSSSS     : 

si 

a 

s 

flu 

sr 

g2SSS»SS     j 

si 

a 

0U 
01 

gSSSSSSS     : 

si a 

a 

S 

0U 

a 

flu 

a 

2 

a 
< 

gSSSiSSS     : 

a 

a 

a 

giiiiii 

a 

ggiiiiS 
si 



a 

i  'iii^  '  a 

'  iiiisii 

sa^as'a;a 

a 

a 

•s 

s 

s 

e 

& 


METEOROLOQT. 


207 


i 

ii§iii§ 

s 

8 

gssssssg 

a 

Y 

a 

S 

r*sssssss 

r 

a 

eu 

00 

a 

s 

CSSS3SSS 

a 

eu 

5 

S 

i^zssisss 

: 

a 

a 
a 

S 

r;£sssss3 

e* 

? 

a 

|«Z2SSSSS  i 

siiiiil 
a 

a 

s 

i;33SSSSS 

a 

0U 

3" 

a  *  • 

r^33SSS3$S 

: 

a  *  *•'•  '  * 

1 

a 

s 

r*sssssss 

: 

0U 

1 

1 

o 

: 

§ 

9 

a 

"E 

i 

s 

9 

a 

a 
B 
« 

£ 
S 


--    g 


206 


liETEOBOLOGT. 


I 


I 


I 
I 
I 


! 

I 

OS 


I 

P 

o 

u 


-^ 
n 


^SSSSSS^S  : 

gSSSSSKS  : 

^  « ««•  ^'  V  •*  * 

C*  «»  C4  C«  «  01  Ol 


^oSSSSIqS 


iiiiSilli 


|^SSSSS&:S 


P.P.P.i.li. 


gssss^ssis; 


S  A  O  A  O  w  O 


gS^SoSSSS;!;) 


si  '^ii^ ' 


l^s^ssssss; 


gs^sssssis 


si ' '  sa' ' 


A  A  A  A  A  A  A 

a 


> 
PS 
Ed 


i 

O 

w 


i 

gSSSSZSS 

: 

igilill 

5 

a 

s 

eS3SS»SS  j 

a 

a 

§" 
a 

si    *  * 

flu 

^ssssois  j 

si 

i 
a 

gSSSSSSS  : 

si si 

s 

eu 

s 

S 
flu 

2 
S 

S 

gSSSSSSS  : 

a 

to 
a 

a 

giiiiii 

a 

igiiiil 

si 

a 

iiiiiii  i 

a  's'asa  '  a 

34.000   63 
33.988   61 
24.004   60 
33.996  1  59 
S4.0(>8  1  59 
24.000   58 
23  998   60 

1 

s 

§ 

Of 

5 

•s 

e 


METEOBOLOaT. 


203 


No.  3. 


xmrrence  of  rain  during  the  different  times  of  day,  recapitulated  from 
table  No.  6  e  and  6/. 


▲.  M. 

u. 

ft- 

P.M 

ToUL 

6      7       8        9       10      11      12 

12        3        4        6     6 

1856. 

T. ...... ........ 

h. 

h. 

A. 
2 

lA 
lA 

h. 

3 

2ft 

1^ 

lA 

1 

2A 

A. 
3 
3 

'2A 

A 

2A 

1 

m 

15A 

K 

3A 

2A 

2ft 
22ft 

A. 
♦ft 

♦ft 

3 

_8ft 

38A 

5ft 

♦ft 

.2S 

h. 

8 
I2ft 

IS 

A. 
8 

Sft 
8A 

A.      A. 

6       2A 

It  Ik 

A. 

urust.. .. - 

44X 

»teinber . .  -.-...-. 

»ber 

member.  ....^.... 

.... 

44 

jembei*  .......... 

1857. 

Uft-TV  ............ 

1 
A 

>niarv  ........... 

Total 

*A 

8A 

13A 

i2JJ 

59A 

54A 

«A 

34A 

348A 

Mean 

4.  m. 

4   m. 
0  32 

4.  m. 
1      5 

4.  m 
1  42 

4.  m. 
L  54 

4.  .. 
2  49 

*.  m. 
4  50 

6  37 

4.  m. 

7  27 

*.  m. 
6  48 

4.  m. 
5  27 

4.  m. 
4  17 

4.     flK 

43  31 

rch 

1 

1 

1 
2 

6A 



ft 

ft 

Ift 

1 

ft 

1 

7 

?* 

•il 

w  ............... 

T"i" 

7ft 

8ft 

lOft 

9 

81 

14  s 


210 


METEOROLOGT. 


^ 


t 

High. 

Lower  and  UmenatmU 

Lower. 
Lowermoet. 

j«     ^   • 

:    *• 

as 

^^     o  — „-^   I  I   I 

:     eo 

as 
as 

I 

i   :  i 

•^  :  :  i 

i  ^ 

as 

2«     gS 

•  r*  ;  •  J 

i  ^ 

as 

as 

:   *  : 

i-^  :  :  : 

1     o 

as 

- 

i    '^  i 

"•:*:: 

i    •* 

as 

i 

01 

:    -  : 

VO«D^    \ 

•    2 

CD 

:-  :  !-* 

m 

-*-     :  :• 

H     |«D^     J 

•^     S 

i 

OD 

« 

:   •«'2'^R-S 

•^   S 

■i 

C4 

OQ 
OD 

- 

:     i- 

O    •'•'    j« 

«    a 

S3 

^s    ^•::«-'  :2 

"    8 

H 
OQ 

o     ^m 

o  lei   jet 

»    g| 

H 

2S    «=;=:-''  :« 

S    S 

a' 

1 

4 

set 

s  5& 

iii 

I 

'■X«p  Xofvj  JO  -on 


I 

S 


ssssscss;  2s^«s 


t«  «D  » r«  *  9>»  o«     oo'vnn 


r^-^goajejp     t^nj^g 


r^ait^eeovo     c»<v»r«e 


cvooon^i^     2iaaot« 


2j:  a' 


»«40oooe     sooeo 


ooveoe^^oo     ov^voo 


•   *  ■>  e  3;  s  s 


METEOBOLOGT. 

No.  5. 

ObmWticMt  on  the  motion  qf  strata  <^  doudi  qf  d^ertni  hdghts  at  Colonia  Tbvor. 


211 


7  a.m. 

9  a.m. 

19  m. 

3  p.m. 

6  p.m. 

Date. 

Direction. 

1 

Direction. 

1 

Direction. 

« 

1 

Direction. 

& 

Direction. 

1 

1857. 
Apl.3 

W 

1 

W.8W... 

* 

W.8W.. 
N.NE.... 

1 
9 

Oir.  and  very  high  doads. 
Mid.  Btra.  7,500— 9,000  h. 
Low.  ftia.  7,000—7,500  h. 
High.                     "^ 
Middle 

N.NE.... 
E 

V 

N.NE.  .. 
8B 

9 
3 

Station.. 

.... 

4 

Station . . 

8E 

8W 

"9' 
3 

NW 

8E 

W.8W... 

9 

3 
9 

Lower. 

High. 

Middle 

5 

8 

N 

8.  fcN... 
8.8W.  ... 

3 

1 
9 
3 

8 

3 

.... 

Lower. 

High. 

Middle. 

6 

N.NW... 

8 

N 

W.8W.. 
8 

**2 
3 

W 

H 

8W 

8 

•2 
3 

N 

3 

7 

High. 
Middle. 

8 

8W 

9 
9 

N 

8 

1 
24 

8 

94 

8 

High. 
Middle. 

W 

8.8W.  .. 

9 

8 

3 

8W 

9 

8 

9 

8 

9 

Lower. 

High. 

Middle. 

•  ••• 

8 

8E 

8 

3 
3 

"9 
9 

.... 

10 

8 

8 

vfW'M'. 

8 

3 

1 

8 

3 

8 

8.!  V.  .*.*.*! 

E 

9 

"9 
3 

'  1 

Lower. 

High. 

Middle. 

Lower. 

High. 

Middle 

IL 

S 

.... 

8 

9 

E.fiE,fog 

E.8E.,fof 

I 

1 

3 

E.!.l  *.'... 

3 

8 

Lower. 

High. 

Middle. 

IS 

"" 

.... 

13 

8.  '. 

8 

1 

Pog^.w'd 

3 

ESB.... 

24 

E.8E.... 

3 

Lower. 

High. 

Middle. 

N.  k  SE. 
SE 

1 
24 

Po» 

... 

Pog,B... 

9i 

NwV*.'.*.; 

SB 

8 

1 
9 
3 

14 

.... 

High. 
Middle- 
Lower. 

High. 

Middle. 

Lower. 

Middle. 

15 

SE 

E 

8 

E 

W. 

8 

E 

9 
3 

9 
9 
91 

8E 

8E 

N.NW... 

NW 

8E 

8.SE.... 

9 
3 

1 
9* 

f 

SE 

8 

9 
9 

16 

's.! !!!!!. 

"i 

8 

8 

9 
9 

8 

8 

94 
94 

8.8W.... 
8 

9 
3 

8 

8 

1* 

17 

8 

9 

8 

8 

W 

8E 

3 

91 

8 

94 

Lower. 

High. 

Middle. 

W 

8 

9* 

94 

8W 

SE 

NW 

9 

1 
1 

18 

8 

9 

SE 

3 

Lower. 

High. 

Middle. 

8E 

8E 

9 
9 

8E 

ESB..... 
W 

s 

24 

19 

SE 

9 

S.fcE... 

24 

8 

W 

1 
9 

Lower. 

High. 

Middle. 

w 

w 

NW 

2i 

N 

1 

W 

N 

.... 

8W 

NW 

1 
3 

8 

94 

Lower. 

ilO 

High. 
Middle. 

W.NW.. 

9 

NW 

*nV.."!!!! 

E 

8 

24 

"2' 

1 

94 

NW 

8 

E 

24 

"9' 
9 

24 

81 

.... 

.... 

Lower. 

High. 

Middle. 

8W 

N 

1 
1 

9* 

Lower. 

29 

High. 

Middle. 

Lower. 

8 

9 

8 

8 

94 

8 

94 

8 

SE 

2 
3 

210 


lOBTEOEOIiOOT. 


'  I 


ug 


f 

High. 

Lower. 
Lowermost. 

•«    ^  :  i 

n 

2 

^<v     o-"- 

4     •     • 

2 

2 

i 

4      •     • 

- 

as 

0«D       g-    Jt 

:s 

as 
as 

\       »     I    [m 

4      •     • 

CO 

- 

':    •^  i'^ 

:«  I 

t* 

i 

e« 

"*  i**" 

5«0^ 

a 

^ 

? 

^  :  :-  : 

01 

-.-,     :  H 

|«D^ 

1-- 

- 

i 

i     ?  i  i 

OQ 

«0 

:    •«*2-^R-'S^ 

s 

i 

C4 

OQ 
CD 

- 

i     i'^"' 

J-*    ;«« 

a 

^ 

"^S     *oo^e 

9«0    Joo 

s 

H 
OQ 

pa 

!( 

D      ^9««0 

•«     •«« 

Si 

H 

2a  -ss- 

^-^  Jo-^ 

s 

A 

si  1^1 

llll! 

u 

J 

•■X«p  Xofvj  JO  'OH 


2sssssc;s;  ss»«isi 


r«  «  » c«  *  99  o«     om-vpsn 


r«-*c«oo»««     r«co^veo 


r«akt«oc9vo     co<v9kr«« 


eioicon^t^     e«9kaDt«-« 


25    85' 


a 

I 


o«40oeee     sooco 


ooieoeiM^ao     oiwoo 


METEOBOLOGT. 

No.  5. 
ObufvaHom  on  the  motion  qf  strata  <if  douda  <if  different  heights  at  Colonia  Tbvar, 


211 


7  a.m. 

9  a.m. 

19  m. 

3  p.m. 

6  p.m. 

Me. 

DirectioD. 

1 

Direction. 

£ 

Direction. 

£ 

Direction. 

£ 

Direction. 

i 
1 

857. 
pi.  3 

W 

1 

W.8W... 

i 

W.SW.. 

N.NE.... 

1 
9 

Oir.  and  verj  high  clouds. 

Mid.8tra.7JM)0— 9,000h. 

Low.itia.75wO-7^h. 

High. 

Middle 

N.NE.... 
E 

V 

N.NE.  .. 
8B 

9 
3 

Station.. 

.... 

4 

Station . . 

SB 

SW 

"9* 
3 

NW 

8E 

W.8W... 

9 
3 
9 

Lower. 

High. 

Middle. 

Lower. 

High. 

Middle. 

5 

8 

N 

8.  fcN... 
8.8W.... 

3 

1 
9 
3 

8 

3 

6 

N.NW... 

S 

N 

W.SW.. 
8 

"2 
3 

1 
3 
3 

W 

H 

8W 

8 

2 
3 

N 

3 

Lower. 

7 

High. 
Middle. 

8 

8W 

9 
9 

N 

8 

1 

Si 

.... 

8 

Si 

8 

High. 
Middle. 

W 

8.8  W.  .. 

9 

8 

3 

8W 

9 

8 

9 

8 

9 

Lower. 

High. 

Middle. 

.... 

8 

SE 

3 
3 

.... 

10 

8 

8 

3 

8 

3 

8 

9 

Lower. 

High. 

Middle. 

W 

8 

V 

... 

8 

8 

9 
9 

8 

E 

9 
3 

11 

8 

8 

9 

Lower. 

High. 

Middle 

'  1 

E.8E,fog 

E.8E.,fof 

I 

B 

3 

E 

3 

8 

Lower. 

High. 

Middle. 

19 

.... 

.... 

13 

8 

8 

1 

Fog^.w'd 

3 

ESE.... 

3* 

E.8E.... 

3 

Lower. 

High. 

Middle. 

N.  fc  8E. 
8E 

1 
S4 

Po« 

Pog,B... 

Si 

1 
9 
3 

14 

NW 

SB 

8 

High. 
Middle- 
Lower. 

Hi.h. 

Middle. 

Lower. 

High. 

Middle. 

15 

8E 

E 

9 
3 

8 

E 

W. 

8 

E 

9 
3 

9 
9 
SI 

8E 

SE 

N.NW... 

NW 

8E 

8.8E.... 

9 

3 

SE 

8 

16 

sl! !!!!!. 

"9 

8 

8 

8 

8 

1} 

8.8W.... 
8 

9 
3 

8 

8 

Si 

17 

8 

9 

8 

8 

W 

8E. 

9* 
3 

3| 

8 

SI 

Lower. 

High. 

Middle. 

W 

8 

H 

8W 

SE 

NW 

18 

8 

9 

SE 

3 

Lower. 

High. 

Middle. 

8E 

8E 

9 
9 

8E 

BSE..... 
w 

Si 

19 

8E 

9 

S.fcE... 

Si 

S 

w 

1 
9 

Lower. 

High. 

Middle. 

W 

W 

NW 

2i 

f 

N 

1 

w 

8W 

NW 

N 

8 

s* 

Lower. 

W 

High. 
Middle. 

W.NW.. 

9 

NW 

a.v/.v.','. 

E 

8 

94 

"9 

1 

Si 

NW 

8 

E 

s* 
"9' 

9 

Si 

SI 

.... 



.... 

Lower. 

High. 

Middle. 

8W 

N 

1 
1 

9* 

Lower. 

a 

High. 

MiddJe. 

Lower. 

8 

9 

8 

8 

Si 

8 

Si 

8 

SE 

9 
3 



""I 

••"l 

214  METEOBOLOOT. 

table  matter,  of  which  I  spoke  in  mj  last  letter,  got  to  be  drj  enough 
to  take  fire. 

The  dry  season  of  the  present  year  we  recognize  only  in  the  months 
of  March  and  April  and  a  part  of  January.  From  inquiry,  I  learn 
that  well  defined  dry  seasons  have  also  been  rather  rare  previous  to 
my  stay  in  the  colony. 

Table  No.  4  gives  the  course  of  the  clouds  for  seven  months.  The 
most  numerous  direction  is  as  usual  from  south  and  east  and  the  points 
intermediate  amounting  to  293.  As  a  striking  feature  may  be  noticed 
the  increase  in  the  number  of  currents  from  the  south  since  January, 
when  there  are  only  six,  while  in  April  we  find  37  and  in  May  31. 
This  may  well  account  for  the  fact,  which  captains  of  vessels  trading 
between  the  United  States  and  the  coast  of  Venezuela  have  noticed  so 
frequently,  of  meeting  during  the  months  of  April  and  May  with 
steady  blowing  southern  breezes,  and  which  I  had  an  opportunity  to 
notice  myself  on  my  last  voyage  to  Laguayra.  In  some  places  east  of 
the  colony,  on  the  back  of  the  Cordilleras  of  the  coast,  I  have  experienced 
this  steady  current  from  the  south  as  often  as  I  had  occasion  to 
traverse  this  region  on  my  way  to  Caracas,  with  the  exception  of  only 
once.  It  amounts  sometimes  to  a  strong  breeze.  Other  colonists, 
who  frequent  this  road  more  than  I  do,  have  noticed  this  remarkable 
wind  nearly  at  all  times  of  the  year. 


-^ 


N 

Several  times  I  had  a  most  excellent  opportunity  for  observing  and 
tracing  the  course  of  this  southern  current  to  a  great  distance  in  the 
direction  south  and  north.  I  was  then  standing  on  the  very  crest  of 
the  mountains  of  the  coast,  having  a  view  towards  the  north  upon  the 
sea,  and  towards  the  south  over  a  part  of  the  fertile  valleys  of  Aragua. 
Scattered  masses  of  clouds  showed  plainly  by  their  motion  the  direc- 
tion of  the  current  in  a  long  line,  whence  it  came  and  whither  it  went. 
The  annexed  figure  may  serve  to  give  a  somewhat  clearer  idea.  It  is 
to  represent  a  vertical  section  of  the  territory  from  south  to  north,  a 
the  place  of  observation,  V  the  valleys  between  the  northern  and 
southern  ranges,  c  c  clouds  moving  with  the  eastern  trade-winds 
towards  the  west,  the  line  b  d  the  track  of  the  high  southern  current, 
which  had  a  velocity  of  about  twelve  miles  per  hour,  and  a  somewhat 
sinking  tendency,  until  it  struck  the  northern  range,  where  it  was 
forced  upwards  for  a  short  distance  until  it  reached  the  crest,  and 
then  went  on  unobstructed  on  the  other  side  of  the  mountains,  in  a 
horizontal  line,  apparently  lowering  but  very  little,  leaving  hereby 
the  eastern  trade-winds  of  the  sea  tar  below  and  undisturbed  in  their 
regular  and  steady  course,  which  is  nearly  at  right  angles  to  that  of 
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the  former.  The  lower  clouds  of  the  valleys  showed  plainly  a  motion 
from  east  to  west,  as  seen  against  the  dark  background  of  the  south- 
ern mountains.  The  high  southern  current  was  not  indicated  by 
clouds  in  those  places  where  it  was  vertically  over  the  lowest  parts  of 
the  valley ;  but  when  drawing  nearer  to  the  Cordilleras,  on  which  I 
stood,  the  vapors  which  it  contained  condensed  rapidly,  and  became 
visible  as  drifting,  incoherent  clouds  sweeping  by,  and  which  could 
Btill  be  seen  on  the  sea-side  as  long  as  they  floated  over  the  dense 
primeval  forest,  which  extends  here  from  the  mountains'  tops  to  the 
very  margin  of  the  sea. 

Here  I  may  also  remark  that  the  great  amount  of  cloudiness^  which 
in  some  respects  may  be  regarded  as  a  disadvantage  to  observation, 
offers,  with  regard  to  the  currents  of  the  atmosphere,  great  advan- 
tages, the  condensed  vapors  indicating  the  various  motions  and  direc- 
tions of  these  currents,  and  I  have  had,  therefore,  opportunities  to 
observe  them  in  most  of  their  various  forms.  Sometimes  I  have  seen 
the  air  ascend  and  descend  vertically  with  considerable  velocity,  at 
other  times  pushed  up  the  inclined  planes  of  mountain  flanks  on  one 
side  until  reaching  the  crest,  and  then  gliding  or  flowing  down  on 
the  other  side  somewhat  like  a  liquid,  following  in  its  course  the  most 
depressed  localities  and  ravines  in  all  their  windings.  Sometimes  the 
eastern  currents  may  be  seen  in  their  gradually  ascending  but  nearly 
horizontal  course  to  meet  the  higher  southern  current  at  right  angles, 
and,  without  mixing,  to  be  deflected  by  the  latter  in  a  horizontal  semi- 
circle, or  downward  or  upward,  as  the  case  may  be.  I  have  also  seen 
two  opposite  currents  meet,  when  each  endeavored  to  force  its  antago- 
nist back  with  alternate  success  and  failure^  until  one  got  the  better 
over  the  other,  and  at  last  kept  undisputed  sway. 

At  certain  seasons  of  the  year  we  may  see  extensive  sheets  of  cloudy 
masses  press  closely  over  the  northern  or  the  southern  range  of  the 
colony  valley,  and  gliding  down  the  declivity  for  a  short  distance 
become  invisible  and  disappear  in  crossing  the  cultivated  part  of  the 
valley,  but  reappear  again  on  drawing  near  the  opposite  ridge.  Fre- 
quently I  have  seen  immense  masses  of  clouds  leaning  against  the 
northern  side  of  the  crest  of  the  mountains,  and  as  if  stuck  to  them,  for 
whole  days,  and  while  the  base  was  gently  sliding  upwards  towards 
the  south,  the  top  of  the  cloud,  which  was  towering  above  the  moun- 
tains, was  bent  back  and  moving  slowly  in  an  opposite  direction. 

When  standing  on  some  high  mountain,  especially  early  in  the 
morning,  I  have  seen  dazzling  white  coherent  masses  of  clouds  filling 
up  far  below  me  whole  valleys,  the  surface  of  these  clouds  representing 
immense  and  level  snow  fields,  from  which,  in  a  most  lovely  and 
striking  contrast,  the  green  summits  of  the  smaller  mountains  pro- 
truded as  so  many  islets,  or  higher  and  lesser  promontories  of  a  frozen 
arm  of  the  ocean.  The  delusion  is  sometimes  most  complete,  and 
cannot  be  viewed  without  feelings  of  pleasure  and  surprise.  The  ele- 
vation of  the  upper  surface  of  these  clouds  was  between  5,000  and  6,000 
feet  above  the  level  of  the  sea. 

A  striking  feature  in  table  No.  4  may  be  found  in  the  prevalence  of 
northern  currents  from  November  till  February,  inclusive,  while  they 
are  much  rarer  or  entirely  wanting  in  March,  April,  and  May. 
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Among  the  number  of  days  free  from  clonds  we  find  that  at  2  p.  m. 
throughout  all  the  twelve  months  there  was  only  one  single  day  where 
the  sky  was  entirely  clear,  but  at  9  p.  m.  we  had  a  clear  sky  on  eighty- 
eight  days.  In  the  month  of  September  the  sky  was  daring  all  the 
ninety  observations  made  in  that  month  more  or  less  clouded.     At  2 

S.  m.  the  sky  was  entirely  overcast  on  one  hundred  and  thirty-fife 
ays.    In  May  it  wbls  entirely  overcast  during  forty-seven  observations. 
The  number  of  rainy  days  is  two  hundred  and  thirteen. 

Table  No.  6  contains  observations  on  the  motion  of  strata  of  clouds 
of  difierent  heights. 

Observations  on  the  motion  of  the  highest  clouds  would  be  very 
important,  but  in  this  region  we  are  unable  to  make  a  great  number 
of  such  observations  on  account  of  the  cloudy  state  of  the  sky,  and  we 
have  to  make  the  best  of  the  few  opportunities  we  may  now  and  then 

fet.  As  April  is  one  of  the  most  favorable  months  for  this  purpose, 
have  chosen  this  time,  and  have  taken  peculiar  pains  in  collecting 
the  facts  contained  in  table  No.  5.  The  greatest  difficulty  hereby  ex- 
ists in  telling  exactly  which  of  the  many  difierent  thin  strata  of  clouds 
are  the  higher  and  which  the  lower  ones.  I  was  sometimes  obliged 
to  watch  them  for  ten  minutes  right  over  head ;  but  knowing  that 
inaccurate  observations  are  infinitely  worse  than  none  at  all,  I  did  not 
shun  any  inconvenience  to  arrive  at  the  true  motion  of  the  difierent 
strata. 

From  this  table  we  see  that  in  the  upper  and  highest  regions  the 
following  winds  were  observed  chiefly  to  occur:  W.NW.,  W.SW., 
N. ;  in  the  middle  regions,  say  from  7,000  to  9,000  feet  above  the  sea, 
8.SE.,  W.SW.,  N.NW.,  N.NE. ;  and  in  the  lower  region,  say  from 
7,000  down  to  5,000  feet  apd  still  lower,  8.SE.,  E.,  E.SE. 

I  may  here  remark  that,  from  long  continued  observation  on  the 
motion  of  the  clouds,  I  am  inclined  to  believe  that  all  the  easterly 
winds  of  this  region  are  gradually  ascending  in  their  course  towards 
the  west,  while  the  southern  as  well  as  the  western  currents  are 
gradually  descending  in  their  course. 

Diagram  No.  7  gives  a  view  of  the  curve  of  mean  monthly  tempera- 
ture for  Colonia  Tovar  compared  with  the  curves  for  New  Orleans,  St. 
Louis,  Missouri,  and  Boothia  Felix.  I  have  chosen  these  three  latter 
places  because  they  are  all  North  American,  and  lying  nearly  under 
one  and  the  same  degree  of  longitude,  but  in  difierent  latitudes; 
Boothia  Felix  in  north  latitude  70.2°. 

Diagram  No.  8  contains  all  the  mean  daily  heights  of  the  barometer 
from  November  7,  1856,  to  April  30, 1857,  and  from  May  9  to  June  3. 
A  similar  diagram  for  June  to  October,  1856, 1  have  sent  already  with 
one  of  my  former  letters.  At  that  time  I  remarked  that  a  kind  of 
periodical  rising  and  falling  in  periods  from  four  to  five  days  was  ob- 
servable, but  I  did  not  then  expect  that  this  rule  would  hold  out  for 
the  remainder  of  the  year.  But  after  I  had  finished  diagram  No.  8, 
merely  to  see  what  kind  of  curve  these  months  would  present  to  the 
eye,  1  was  struck  with  its  appearance  in  shape,  and  induced  to  count 
the  days  from  vertex  to  vertex,  which,  commencing  with  November 
11,  gave  me  the  following  numbers :  6,  5,  2,  5,  6,  4,  4,  3,  6,  4,  6,  3 
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5,  3,  4,  5,  3,  7,  3,  5,  4,  5,  3,  6,  6,  4,  4,  2,  4,  6,  5,  5,  3,  7,  4,  6,  4  = 
167,  of  which  the  mean  is  4.5  days,  as  the  mean  period  occurring  be- 
tween every  two  succegsive  heights  or  vertices. 

The  same  process  applied  to  the  former  diagram  of  the  months  of 
June  to  October,  1856,  gives  me  the  following  numbers:  5,  4,  5,  3, 
5,  3,  4,  4,  4,  5,  6,  5,  4,  6,  3,  4,  3,  4,  3,  6,  4,  3,  4,  6,  10,  (=  2  +  5,) 
5,  5,  5  =  128,  of  which  the  mean  number  is  4.4  days.  For  May, 
1857,  commencing  with  the  14th,  the  numbers  are  3,  5,  5,  5,  3. 

No  matter  whether  the  barometer  had  a  perfect  vacuum  or  not,  the 
features  of  this  remarkable  phenomenon  are  the  same.  The  two  series 
of  the  above  numbers,  and  the  coincidence  of  their  mean  value,  prove 
beyond  a  doubt  that  they  are  not  the  result  of  mere  accident ;  but  that 
this  periodical  fluctuation  in  the  pressure  of  the  atmosphere  is  subject 
to  a  certain  law,  of  which  I  am  ignorant. 

Diagram  No.  9  exhibits  two  curves  of  the  mean  temperature  for 
Colonia  Tovar  for  twelve  months.  The  upper  curve  is  the  result  of 
noting  down  the  mean  temperature  for  every  ihird  part  of  the  month, 
and  presents  quite  a  diflFerent  appearance  compared  with  the  lower 
curve,  in  which  are  noted  down  the  mean  temperatures  of  the  whole 
months  only.  The  latter  part  of  April  and  the  middle  of  September 
show  the  highest,  and  the  middle  of  January  the  lowest  temperature. 
July  has  usually  a  lower  temperature  than  the  three  months  on  either 
side  of  it.  The  mean  temperatures  of  the  four  meteorological  seasons 
present  the  curious  fact  that  three  of  them,  spring,  summer,  and 
autumn,  have  exactly  the  same  temperature,  viz :  58.9,  even  to  a 
fraction.  The  mean  temjjerature  of  the  year  is  58.2  ;  difference  be- 
tween the  coldest  and  warmest  month,  5.3. 

The  temperature  of  the  primeval  forest,  about  two  hundred  yards 
distant  from  my  dwelling,  was,  on  the  2oth  of  April,  at  lA.  SO/n. 
p.  m.,  61°,  at  the  margin  64°,  when  at  my  house  the  thermometer 
was  65°.  In  a  shady  ravine  I  stuck  the  thermometer  four  inches  deep 
into  the  spongy  brown  vegetable  mould  at  different  times  of  the  day, 
and  found  the  temperature  always  59°,  pretty  near  the  mean  tem- 
perature of  the  year.  58°  or  59°  may  be  considered  to  be  the  constant 
temperature  of  this  region  about  twelve  inches  below  the  surface  of 
the  ground  in  shady  places. 

I  have  often  observed  that,  whenever  the  sun  breaks  through  the 
clouds  and  has  been  shining  for  a  couple  of  hours,  the  thermom- 
eter fluctuates  frequently  very  suddenly  from  one  to  four  degrees, 
according:  as  it  is  touched  by  a  warmer  or  colder  current  of  air  pro- 
ceeding from  the  diff'-^rently  heated  localities  of  the  soil ;  but  when 
the  sky  is  entirely  overcast  such  changes  never  take  place. 

It  seems  somewhat  remakable  that,  at  Colonia  Tovar,  no  heavy 
thunder-storms  occur.  Thunder  and  lightning  are  seldom  strong 
enough  to  deserve  to  be  mentioned.  Trusting  to  past  experience 
with  regard  to  the  absence  of  tempests,  hurricanes,  and  whirlwinds, 
I  have  covered  the  roof  of  my  house  with  very  thin  and  light  shingles, 
not  nailed  down,  as  is  done  in  the  States,  but  merely  hung  loosely 
upon  laths  without  any  weather-boarding  at  all.     And  yet,  for  two 
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years,  they  have  remained  in  this  position  undisturbed  by  winds  and 
weather. 

The  stars  are  here  seen  to  scintillate  on  every  clear  evening  the 
same  as  they  do  in  higher  latitudes,  with  the  exception  of  a  small 
area  in  the  zenith  of  about  45  degrees,  where  they  have  their  steady 
planetary  light  mentioned  by  Humboldt,  and  to  be  observed  in  lower 
regions.  The  zodiacal  light  I  have  never  been  able  to  see  in  the 
colony,  although  I  have  looked  for  it  every  clear  evening. 

Besides  the  already  enumerated  tables  and  diagrams,  I  have  also 
inclosed  four  sheets  of  copies  of  sculptured  rocks,  or,  as  they  are  called 
in  this  country,  "piedras  pintadas,"  (painted  stones.) 

These  rocks,  which  I  have  found  in  different  regions,  in  low  hot 
valleys  as  well  as  on  high  cold  mountains,  seem  to  be  the  work  of  one 
and  the  same  race  of  men.  The  original  figures  are  on  a  large  scale. 
A  few  well-preserved  spots,  sheltered  by  a  layer  of  sandy  soil  against 
I  the  destructive  influence  of  the  atmosphere,  show  that  the  outlines  of 
these  figures  are  grooves,  engraved  or  chiseled  very  smoothly  and 
regularly  to  the  depth  of  at  least  an  inch  in  the  hardest  rock,  and 
evinces  a  skill  which  would  do  credit  to  any  of  the  civilized  inhabitants 
now  living  in  this  country,  even  when  aided  by  tools  of  steel  There 
is  no  mere  scratching  about  them  ;  they  have  been  sculptured.  They 
show  clearly  that  they  were  worked  to  last,  and  to  outlive  full  many 
a  change  in  the  history  of  nations.  The  delineations  are  in  all  of 
them,  whether  from  the  sultry  and  insalubrious  coast  of  Puerto 
Cabello,  or  from  the  cold  mountain  regions  of  the  colony,  of  the  same 
kind  of  workmanship,  consisting  of  grooves  about  an  inch  wide  and 
an  inch  deep. 

Time  has  worked  sadly  at  most  of  these  stones,  and  on  some  of 
them  I  found  only  traces  of  figures. 

All  these  rocks  I  found  by  accident  in  my  botanical  rambles,  in 
places  where  I  never  would  have  ventured  to  penetrate,  and  where  I 
was  led  by  necessity  when  strayed  and  trying  to  find  my  way  back. 

Whatever  may  be  said  of  these  figures,  patiently  worked  int^  the 
rock,  they  were  not  done  without  a  certain  design.  Whether  they 
were  intended  to  convey  any  peculiar  meaning,  or  none  at  all,  the 
Indians  have  hereby  bequeathed  to  us  the  means  of  comparing  them 
with  similar  monuments  in  other  distant  regions.  So  much  is  certain, 
they  were  worked  with  the  intention  to  remain  there  for  a  long  period 
of  time,  and  to  be  looked  at  by  posterity.  These  figures  consist  in 
images  of  objects,  with  which  their  makers  were  surrounded  and  ac- 
quainted, as,  for  instance,  alligators  or  large  lizards,  snakes,  tigers, 
canoes,  sun,  moon,  human  heads,  &c.,  but  show  no  signs  of  imple- 
ments of  civilization.  Therefore  these  figures  may  be  supposed  to 
date  anterior  to  the  conquest  of  the  country  by  the  Spaniards.  No 
record  of  the  existence  of  these  rocks,  I  suppose",  has  hitherto  ever  been 
made,  for  this  region  has  been  discovered  but  very  lately,  and  none 
of  the  natives  living  in  the  neighboring  valleys  have  known  anything 
about  them.  In  this  case  I  may  have  been  the  first  and  only  stranger 
who  ever  beheld  their  yet  lasting  works,  of  which  they  took  so  much 
pains  to  make  a  show  in  after  years. 
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But  how  fallacious  are  often  the  most  unpretending  expectations  of 
lations  as  well  as  of  individuals.  These  Indians,  as  a  tribe  or  nation, 
nay  have  removed,  or  become  extinct,  or  been  driven  away  ;  for  cer- 
ain  it  is  that  they  are  gone,  and  have  vanished  from  this  region. 
Aonth  after  month  and  year  after  year  (until  amounting  to  centuries) 
vent  silently  on  over  the  only  yet  remaining  witnesses  of  their  existence. 
Phe  luminaries  of  day  and  night  had  their  glittering  rays  alternately 
eflected  from  the  inclined  and  even  surfaces  of  these  rocks  ;  the  rain 
«n  down  innumerable  times  as  from  a  roof  and  washed  the  figures 
lean.  Wind  and  water  and  oxygen  and  heat  worked  slowly  but 
iflfectually  at  the  destruction  of  the  figure- furrowed  surface,  and  suc- 
teeded  but  too  well.  But  no  one  came  to  wonder  at  the  skill  and 
patience  of  their  makers.  Fifty  or  a  hundred  years  more  would  have 
lone  their  destructive  work  completely,  and  these  figures  would  have 
'anished  and  gone,  probably  without  having  been  noticed  even  by  a 
ingle  individual. 

Occupied  with  such  reflections  as  these,  when  seated  near  the  sim- 
ple memorials  just  spoken  of,  I  feel  myself  richly  remunerated  for  all 
ny  fatigue  and  the  trouble  to  snatch  them  from  oblivion. 

That  these  sculptured  rocks  were  intended  to  be  seen  and  noticed  is 
proved  by  the  fact  that  they  are  never  found  in  the  primeval  forest, 
mi  most  generally  in  some  prominent  part  of  a  savannah,  bordering 
►n  the  forest,  although  now  overgrown  with  brushwood  and  reeds. 
k)me  of  the  figures  were  found  in  a  place  partly  overgrown  with  small 
rees,  or  rather  shrubs  of  a  stunted  growth,  mostly  of  small  specimens 
f  clusia,  which  fact  may  prove  how  slowly  a  dry  savannah,  even  when 
indisturbed  by  fire,  is  rechanered  again  into  a  forest ;  while  it  takes 
»Dt  a  few  years  to  change,  by  the  aid  of  fire,  a  forest  into  a  savannah. 

These  localities  show,  also,  clearly  enough  to  a  person  acquainted^ 
rith  the  mode  of  agriculture  in  the  mountainous  districts  that  the 
ndians  have  subsisted  on  agriculture  and  not  on  the  chase,  for  by  the 
atter  not  even  a  dozen  individuals  could  keep  themselves  alive  for  any 
ength  of  time,  much  less  a  whole  tribe. 

The  barometer  which  I  carried  to  the  region  of  the  sculptured  rocks 
sfligns  to  them  a  height  of  about  5,900  feet  above  the  ocean.  When 
re  consider  the  wet,  cold,  disagreeable,  and  foggy  weather  which 
irevails  during  the  greater  part  of  the  year  in  this  region,  where  the 
reoles,  in  coming  up  from  the  warmer  valleys,  sometimes  shiver  with 
old,  where  the  banana  and  other  cultivated  tropical  plants  seldom 
lear  fruit,  and  where  Indian  corn  can  only  be  raised  with  difficulty 
r  not  at  all,  we  may  perhaps  be  inclined  to  think  that  the  Indians 
hose  this  cold  region  from  predilection ;  and  in  this  case  might  proba- 
ly  have  descended  from  the  same  stock  that  peopled  and  preferred 
he  high  regions  of  the  Peruvian  Andes.  But  when  we  afterwards 
md  similar  rocks  near  the  hot  and  sultry  coast  of  Puerto  Cabello,  and 
Q  other  low  valleys,  the  above  inferences  would  have  to  undergo  con- 
iderable  modification. 

A  corn  or  maize-grinder  is  in  general  use  amongst  the  Creoles  of 
Venezuela,  which,  considering  its  very  rude  and  simple  construction, 
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seems  not  to  be  of  European  invention.     It  consists  merely  of  a  flal 

stone  a  1^  foot  long, 
14  inches  wide,  and  3 
inches  thick,  somewhat 
convex  on  the  lower 
and  concave  on  the 
upper  surface  ;  the  con- 
cavity b  is  flat,  and  7 
inches  wide.  The  run- 
ner r,  with  which  the 
corn  is  crushed,  is  a 
stone  about  5  inchee 
long,  3  inches  wide,  and 
of  an  oval  form,  so  as  to 
fit  the  concavity  6.  The 
person  crushing  the  corn 
stands  near  the  upper 
end  of  the  stone,  and 
holds  the  runner  with 
both  hands,  and  in  crushing  the  previously  soaked  and  somewhat 
pounded  corn  brings  to  bear  nearly  the  whole  weight  of  the  upper 
part  of  the  body  upon  the  runner.  The  ground  pulpy  mass  is  shoved 
off  at  the  lower  end  of  the  stone  into  some  vessel.  If  the  pulp  is  not 
fine  enough  it  is  crushed  over  again.  This  pulp,  washed  to  remove 
the  nkins  of  the  corn,  and  then  baked  upon  hot  stoves,  constitutes  the 
bread  of  all  the  Creoles  not  living  in  town.  The  whole  work  of 
pounding  and  crushing  is  performed  by  females,  and  is  a  most  tedioiu 
drudgery.  It  is  really  astonishing  that  the  people  here  have  not  yet 
made  use  of  the  iron  corn-grinders  used  so  universally  in  the  back- 
woods of  the  United  States,  although  they  can  be  bought  at  C^racai. 
The  above  rude  corn-grinder,  or  rather  corn-crusher,  is  used  also  to 
crush  roasted  coffee,  cocoa,  and  salt,  and  has  been  even  adopted  bj 
some  German  families.  I  have  been  explicit  on  this  subject,  because 
in  Emory's  **  Notes  of  a  Military  Reconnaissance,"  page  133, 1  find 
made  mention  of  a  similar  corn-grinder  used  among  the  Pimos ;  bat 
whether  it  is  of  the  same  shape  as  these  here  I  have  no  means  to 
learn. 

Barometrical  measurement  shows  that  the  river  Tuy,  seven  or  eight 
miles  to  the  8  SE  of  Colonia  Tovar,  is  only  about  3,100  feet  above 
the  level  of  the  sea,  while  at  Colonia  Tovar  it  is  at  least  6,000  feet. 
This  river  has  therefore  a  descent  of  nearly  3,000  feet  within  eight 
miles,  or,  on  an  average,  a  fall  of  375  feet  per  mile.  Such  is  the  terri- 
tory of  the  colony. 

On  the  28th  of  May  I  carried  the  barometer  to  the  "  Picacho,"  one 
of  the  highest  peaks  in  the  neighborhood  of  the  colony,  and  found 
the  height  of  the  mercury  at  9i  a.  m.  22,736,  thermometer  69^,  from 
which  1  conclude  that  this  mountain  may  be  only  500  or  600  feet  in- 
ferior in  height  to  the  **Silla"  of  Caracas,  the  highest  peak  of  the 
coast  range  of  Venezuela. 

In  travelling  irom  Victoria  towards  Valencia  we  find,  about  three 
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west  of  Tarmero,  right  in  the  middle  of  the  road,  the  famous 

lang,"  an  enormous  tree,  so  well  described  by  Alexander  V. 

>oldt.    Its  heal,  formed  by  enormous  horizontal  branches,  is  the 

remarkable  part  of  this  giant  of  trees.     A  section  of  its  head 

i  present  a  shape  as  shown  in  the  marginal  figure. 

leasured  the  head  in  its  greatest  diame- 

om  E.«E.  to  W.NW.  most  carefully, 

mnd  it  to  be  206  feet  11  inches,  English.  /^  \ 

ty-seven   years  ago  it  was  found  by         ' 

>oldt  to  measure  in  its  greatest  diameter  192  feet,  French  mea- 

which  would  be  equal  to  204.48  feet,  English.    Hence  it  follows 

this  tree  has  within  the  last  67  years  increased  the  horizontal 

iter  of  its  head  only  by  2  feet  5  inches,  English.     The  branches 

aded  with  a  wonderful  mass  of  epiphytes  and  parasites  ;  and  it 

surprising  that  branches  of  nearly  100  feet  in  length,  standing 
mtally  out  from  the  trunks  can  support  for  centuries,  besides 
own  astonishing  weight,  such  an  extra  load  of  heavy  plants  as 
eliacesB,  Orchidcaa,  Cactese,  LoranthacesB,  Piperacead,  &c. 
IS  extraordinary  tree  is  bat  thinly  covered  with  leaves  ;  it  looks 
it  lacks  vigor  to  issue  new  slender  branchlets,  for  its  ultimate 
hlets  are  old,  short,  thick,  and  of  stunted  growth, 
ting  out  from  Petaquire,  (a  place  nearly  as  high  as  the  colony,) 
3  8th  of  February,  in  an  excursion  towards  the  sea  Qoast^  my  at- 
n  was  directed  to  some  cow  trees.  The  space  over  which  they 
distributed  was  but  very  limited  in  the  direction  north  and 
,  but  extended  more  towards   east  and  west,  and  was  about 

feet  above  the  sea.     Their  external  appearance,  the  shape  of  the 

and  leaves,  agreed  exactly  with  the  description  given  by  Alex- 

V.  Humboldt.  Most  of  them  wore  trees  of  1  to  1^  foot  in 
jtcr,  but  very  tall.  I  also  found  some  younger  ones  ot  5  inches 
?ter.  In  seven  or  eight  of  these  trees  of  diflerent  age  and  di- 
ons,  I  made  incisions,  to  see  the  milk  flow.     Although  it  was 

the  same  season  of  the  year  when  Mr.  A.  V.  Humboldt  saw 
)w-tree  between  Valencia  and  Puerto  Cabello,  I  never  could  elicit 
thein  much  more  than  1  or  2  drops  in  a  second  of  time.  There 
lot  much  difierence  in  the  flow  of  milk  between  the  larger  and 
nailer  trees  ;  and  if  ever  I  was  disappointed  in  my  expectations  I 
nly  was  on  this  occasion  as  to  the  quantity  of  milk.  The  milk 
1  agreeable,  mild,  rather  rich  taste,  and  becomes  somewhat  sticky 
len  the  fingers.  People  who  live  not  far  ofi^,  and  have  tried  these 
rees  in  different  years,  do  not  praise  much  their  milk-yielding 
ties.    The  cow-trees  grow  in  the  midst  of  shady,  humid  forests, 

elevation  of  about  3,000  or  4,000  feet,  along  the  sea-froDting 
ities  of  the  high  mountain  raDge,  stretching  from  east  to  west 

the  northern  coast  of  Venezuela.  I  have  neither  seen  the  fruit 
le  flowers  of  this  tree ;  but  in  comparing  its  leaves  with  leaves  of 
9  in  my  herbarium,  1  find  the  closest  resemblance  in  shape, 
.ure  and  venation  with  some  species  of  fig-trees.     The  wood  is 

and  of  considerable  hardness. 

massed  the  night  in  the  midst  of  an  immense  forest,  on  a  thin 
of  dried  grass,  in  a  small,  uninhabited,  open  shed,  (a  plant&vcL 
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leaf  thatched  roof,  resting  upon  six  isolated  posts,)  near  to  which  t 
tiger  was  said  to  have  his  range.  Towards  evening  torrents  of  rain 
poured  down ;  hut  the  night  was  still  and  undisturbed,  except  by  the 
rushing  mountain-stream  at  some  distance  off,  which  appeared  to  the 
watchful  ear  like  the  hollow  rustling  of  a  forest  in  a  gale  of  wind. 
One  solitary  bird  near  by  made  the  spot  still  more  melancholy  hy 
its  mournful  notes,  which  it  sent  forth  from  time  to  time  throughout 
the  night,  unanswered  by  anything  living. 

These  damp  and  shady  primeval  forests,  especially  when  fronting 
the  sea,  are  also  to  be  noted  for  the  great  amount  of  ferns,  with  regard 
to  species  as  well  as  to  individuals.  This  beautiful  class  of  plants,  of 
which  I  have  already  collected  489  species  within  a  comparatively 
small  part  of  the  country,  loves  moisture,  shade,  and  stagnant  air,  and 
rarely  ever  succeeds  in  a  climate  or  region  which  lacks  these  three 
great  necessary  conditions.  With  regard  to  number  of  individuals, 
the  different  heights  show  no  marked  effect.  I  found  them  in  massee 
equally  dense  at  1,600  and  6,600  feet  elevation ;  and  I  h^ve  descended 
and  ascended  the  flanks  of  the  coast-chain  in  five  different  regions. 

The  only  difference  we  see  is  the  change  of  species  in  different 
heights,  and  even  here  we  find  many  species  to  extend  over  a  great 
area  of  different  elevation  ;  but  most  species  are  rather  of  a  local  hahit. 

We  can,  therefore,  from  the  amount  of  ferns  which  occurs  in  any 
given  place^  not  very  well  deduce  the  mean  temperature  of  that  place, 
as  is  sometimes  done  in  geology,  in  conjectures  about  the  temperature 
of  the  earth's  surface  at  the  time  of  deposition  of  the  coal  fields,  unless 
we  know  what  temperature  belongs  to  the  luxuriant  growth  of  that 
very  species  which  we  wish  to  draw  conclusions  from.  The  yearly 
mean  temperature  of  the  fern  region  may  vary  from  56^  to  80°  F. 


OoLONiA  TovAR,  Vbnbzuela,  January  10,  1868. 

Dear  Sir:  Under  date  of  June  11,  1867,  I  sent  you  a  letter,  to- 
gether with  some  meteorological  registers  and  a  number  of  tables  and 
diagrams,  which  you  probably  will  have  received  in  due  time.  In- 
closed I  send  you  now — 

No.  1.  Registers  of  meteorological  observations  for  seven  months, 
viz :  from  June  to  December,  1867,  inclusive. 

No.  2.  A  table  showing  by  the  length  of  horizontal  lines  at  what 
time  of  the  day  it  rained  at  Colonia  Tovar  for  each  day  from  June  to 
December,  1857,  inclusive. 

No.  3.  A  table  containing  a  recapitulation  of  the  occurrence  of 
rain  expressed  in  number  of  hours^  for  all  the  months  from  July, 
1866,  to  December,  1857,  from  6  a.  m.  to  10  p.  m.  This  table  also 
shows  by  the  length  of  straight  lines  the  comparative  value  for 
each  monthy  as  regards  the  number  of  hours  of  rain  ;  and  in  another 
diagram  the  mean  rain  value  for  each  hour  from  6  a.  m.  to  10  p.  m. 

It  may  not  be  uninteresting  here  to  see  what  a  symmetrical  ngore 
the  curve  ab  c  represents  ;  how  it  rises  gradually  from  6  a.  m.  to  the 
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onr  between  2  and  3  p.  m.,  and  then  sinks  to  10  p.  m.  nearly  as 
radually  as  it  rose. 

No.  4.  A  table  giving  the  course  of  the  clouds  of  the  higher,  mid- 
le,  and  lower  strata  for  the  months  of  June  to  December,  1857. 
'he  motion  of  the  clouds  from  the  E.,  E.8E.,  8E.,  8.SE.,  and  8.  is 
J  far  the  most  prevailing,  amounting  to  416,  while  the  motions  from 
11  the  other  eleven  points  amount  only  to  133.  November  and  De- 
ember  show,  as  usually,  a  preponderance  over  the  eight  preceding 
lonths  with  regard  to  motion  of  the  clouds  from  the  northern  re- 
ions.  The  motions  from  the  west,  with  only  one  exception,  took 
l€kce  in  the  highest  regions  of  the  atmosphere.  This  puts  me  in 
lind  of  the  fact  that,  while  at  8anta  Fe,  New  Mexico,  the  steady 
ourse  of  the  higher  clouds  from  the  west  had  frequently  attracted 
ly  attention. 

No.  6  gives  a  view  of  the  fluctuation  of  the  mean  daily  heights  of 
he  barometer  for  seven  months.  My  remarks  in  a  former  letter  about 
he  falling  and  rising  of  the  mean  daily  height  of  the  barometer, 
rhich  from  one  maximum  to  another  requires,  on  an  average,  4^  days, 
till  hold  good,  as  will  be  seen  by  the  following  series  of  numbers, 
rhich  are  the  number  of  days  counted  from  one  maximum  height  to 
he  next  following  one. 

Beginning  with  my  earliest  barometrical  observations,  counting 
rom  the  14th  of  June,  1856,  and  ending  with  the  30th  of  October, 
856,  the  day  on  which  the  barometer  got  out  of  order,  we  have :  5, 
r,  6,  3,  5,  3,  4,  4,  4,  5,  6,  5,  4,  6,  3,  4,  3,  4,  3,  6,  4,  3,  4,  6,  10,  5, 
I,  6  =  128  days,  of  which  the  mean  is  4.57  days. 

Beginning  again,  when  the  barometer  was  put  into  use,  with  the 
2th  of  November,  1866,  and  ending  with  the  30th  of  April,  1857, 
he  day  on  which  the  barometer  was  taken  apart  to  be  mended,  we 
jet :  6,  5,  2,  5,  6,  4,  4,  3,  6,  4,  6,  3,  5,  3,  4,  6,  3,  7,  3,  6,  4,  5,  3,  6, 
;,  4,  4,  2,  4,  6,  5,  5,  3,  7,  4,  6,  4,  2  =  169  days,  of  which  the  mean 
s  4.46  days. 

Beginning  again,  when  the  barometer  was  in  good  order,  with  the 
.3th  of  Mav,  1857,  and  ending  with  the  31st  of  December,  1857,  we 
jet :  2,  3,  5,  6,  5,  3,  4,  5,  4,  4,  3,  3,  3,  2,  4,  8,  4,  4,  5,  3,  4,  7,  2,  5, 
I,  4,  5,  6,  5,  4,  5,  2,  4,  4,  2,  5,  3,  7,  7,  5,  4,  4,  5,  6,  4,  5,  10,  8,  6, 
>,  3  =:  230  days,  of  which  the  mean  is  4.51  days. 

The  mean  of  all  these  three  series  is  4.61  days. 

No.  6  contains  the  half-hourly  observations  on  the  daily  periodical 
rariations  of  the  barometer  for  157  days,  which,  together  with  those 
nade  from  the  10th  of  May  to  the  10th  of  June,  amount  to  186  days, 
ncluding  more  than  2,000  half-hourly  observations  of  the  barometer. 
Ruling  these  seven  months  I  was,  if  I  may  use  the  expression,  '^  liv- 
ng  under  the  clock  ;"  for  I  had  to  keep  a  continual  lookout  for  the 
arrival  of  the  moment  when  one  half  hour  after  another  would  be  up. 

How  often  was  I  interrupted  in  my  out-door  manual  labors  in  order 
10  attend  to  these  observations  I  And  but  the  desire  to  help  carry  a 
ew  useful  materials  towards  the  building  ground  of  the  great  struc- 
;ure  of  meteorology,  which  no  doubt  one  day  will  be  reared  in  all  its 
perfection,  could  keep  me  at  work  with  patience  unwearied.  I  should 
lave  continued  these  half-hourly  observations  still  longer,  but  my 
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other  engagements  multiplied  so  much  that  I  found  it  utterly  impoi- 
sible  to  do  so.  The  clock  I  used  is  a  first  rate  time-piece,  and  was 
compared,  from  time  to  time,  with  the  meridian  line  laid  down  by 
observation  of  the  north  star. 

No.  7  contains  the  mean  barometrical  heights  of  all  the  half-hourlf 
observations  made  in  1857,  recapitulated  chiefly  from  table  No  6,  to 
which  are  added  the  monthly  means  of  the  barometer  at  7  a.  m.^ 
2  p.  m.,  and  9  p.  m.  These  latter  means  are  not  the  means  of  the 
whole  months,  but  of  those  days  only  on  which  half-hourly  observa- 
tions have  been  made. 

No.  8  exhibits  the  curves  of  mean  height  of  the  barometer  in  it« 
course  from  7  a.  m.  to  9  p.  m.,  laid  down  according  to  the  numbers 
in  table  No.  7.  We  find  these  curves  to  be  much  more  regular,  and 
more  gradually  and  smoothly  rounded  off  in  proportion  to  the  number 
of  days,  of  which  they  are  the  mean  result.  So  is,  for  instance,  the 
curve  c,  resulting  from  the  mean  of  eight  months,  more  smoothlj 
rounded  than  the  curve  of  the  month  of  August  or  that  of  May ;  and 
these  again  more  smoothly  rounded  than  the  curves  resulting  from 
single  days,  which  I  have  sent  in  my  previous  communications  to  yon, 
and  which  are  more  or  less  angular. 

The  curve  c  in  diagram  No.  8  may  therefore  serve  to  illustrate  the 
true  and  normal  course  of  the  periodical  rise  and  fall  of  the  barome- 
ter from  7  a.  m.  to  9  p.  m.  Its  rise  and  fall  from  9^  to  11  a.  m., 
and  from  4  to  5  p.  m. ,  are  very  inconsiderable  ;  but  from  1  to  2^  p.  m., 
and  from  7  to  9  a.  m.,  far  more  rapid.  There  exists  also  a  dinereooe 
in  the  shape  of  the  curve  of  the  month  of  August  compared  with  that 
of  the  month  of  May. 

No.  9  contains  the  mean  amplitudes  of  the  barometer,  calculated 
from  table  No.  6,  for  periods  from  six  to  six  successive  days ;  also,  the 
mean  amplitudes  for  periods  from  12  to  12  days,  and  likewise  those 
for  the  different  months.  All  these  mean  amplitudes  are  laid  down 
in  diagram  No.  10,  in  their  proper  position,  according  to  their  numeri- 
cal value. 

No.  10.  The  monthly  means  in  the  first  curve  exhibit  a  pretty 
regularly  rounded  curve.  The  second  curve,  that  is,  the  curve  of  the 
twelve  daily  means,  is  somewhat  more  irregular.  The  third,  or  six 
daily  curve,  is  still  more  irregular,  exhibiting  many  projecting 
corners.  The  fourth  and  lowermost,  which  can  no  longer  be  called 
a  curve,  and  of  which,  to  save  time,  I  have  given  only  a  small  portion, 
exhibits  in  a  striking  manner  the  great  fluctuation  of  the  daily  am- 
plitudes. 

At  first  view  there  seems  to  be  not  the  least  tendency  in  them  to 
follow  a  certain  law  with  regard  to  their  mean  value.  This  law, 
however,  becomes  apparent,  when  we  look  at  the  next  curve  above, 
and  still  more  so  m  the  two  uppermost  curves.  The  third  curve 
shows,  also,  that  the  nature  of  the  curve  of  mean  amplitudes  is  not 
the  same  in  every  year ;  in  1857,  for  instance,  it- is  much  higher  from 
October  to  December  than  it  was  in  1856.  All  this  indicates  plainlj 
enough  that  the  daily  amplitudes  of  the  barometer  are  subject  to 
great  disturbances  by  some  cause  or  other. 
Great  as  the  irregularities  caused  by  such  disturbances  are  in  the 
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>ove  curve,  they  do  not  invalidate  the  view  I  advanced  in  a  former 
tter  about  the  nature  of  this  curve,  as  it  ought  to  be  in  its  normal 
klue.  In  their  main  features  both  coincide,  if  we  make  due  allow- 
ice  for  the  short  period  during  which  these  observations  have  been 
ntinued.  The  curve  in  diagram  No.  10  having  its  first  maximum 
^r  the  18th  of  May,  its  minimum  near  the  8th  of  July,  and  its 
cond  maximum  near  the  2 Tth  of  October,  and  if  we  were  to  draw  a 
ean  line  between  the  heights  of  1856  and  1857,  the  second  maximum 
Duld  be  near  the  3d  instead  of  the  27th  of  October. 
No.  11.  In  order  to  compare  the  course  of  the  morning  temperature 
Colonia  Tovar  with  that  of  some  place  of  the  southern  part  of  the 
nited  States,  I  have  in  diagram  No.  11  laid  down  in  dotted  line  the 
urse  of  the  temperature  at  7  a.  m.  for  the  different  days  of  March, 
152,  as  observed  by  me  at  Memphis,  Tennessee,  with  the  same  ther- 
ometer  with  which  I  made  my  first  observations  at  Colonia  Tovar. 
be  other  line  is  the  course  of  temperature  at  7  a.  m.  for  the  different 
lys  of  March,  1857,  at  Colonia  Tovar. 

Besides  the  regular  observations  specified  above,  I  have  made  from 
ne  to  time,  just  as  occasion  offered,  memoranda  on  many  other  me- 
orological  subjects  which  came  under  my  observation.  These  memo- 
nda  were  made  either  at  the  time  of  observation  or  immediately 
ter.     They  are  rather  numerous,  and  for  want  of  time  I  am  unable 

present  to  arrange  them  properly,  or  to  make  a  selection  from 
aong  them. 

I  may,  however,  afford  so  much  time  as  to  give  the  following : 
July  27.  In  preparing  for  a  journey  to  La  Victoria,  I  rose  early  in 
e  morning.  At  4^  a.  m.  there  was  a  dense  fog.  Intending  to  step 
it,  and  opening  the  kitchen  door  which  leads  into  the  open  air,  I 
w  the  sprightly  burning  kitchen  fire  reflected  from  the  fog  as  from 
white,  smooth,  and  solid  wall ;  and,  besides  this,  a  halo  of  about 
renty  feet  diameter,  as  plain  and  well  defined  as  I  ever  saw  around 
e  moon.     This  halo,  with  the  reflected  fire  in  its  centre,  appeared 

be  close  before  me  in  a  vertical  plain,  and  it  changed  its  position 
benever  I  changed  mine,  either  to  the  right  or  to  the  left. 
At  a  first  superficial  glance  upon  the  map  it  may  seem  as  if  the 
»rthern  coast  of  Venezuela,  on  account  of  its  great  distance,  can  have 
ithing  to  do  with  the  climate  of  the  United  States,  or  that  the  me- 
orology  of  the  two  countries  can  have  no  feature  common  to  both ; 
it  observation  proves  it  to  be  otherwise.  And  if  we  take  a  more 
mprehensive  view  of  this  vast  region,  we  see  that  the  Mexican  gulf,, 
gether  with  the  Caribbean  sea,  is  nothing  more  than  a  great  inland 
a  basin  with  numerous  and  spacious  entrances  to  the  northeast  and 
at.  Five  States  of  the  Union  forming  its  northern  shore  ;  Venezuela, 
ew  Grenada,  and  Central  America,  its  opposite  or  southern  shore. 
ere  I  may  also  remark  about  the  Venezuelan  mountain  range  of  the 
ast,  that  its  northern  declivity  towards  the  sea  is  generally  very 
Bep,  and  in  many  places  near  its  crest  bearing  marks  of  immense 
asses  of  its  body  having  sunk  on  that  side  far  below  its  original 
ve\,  while  on  the  other  or  southern  side,  no  such  marks  are  visible. 
If  we  want  to  study  in  Venezuela  the  mutual  influence  of  atmos- 
leric  currents  of  these  two  opposite  shores,  viz :  The  southern  coatt 
15  8 
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of  the  United  states,  and  the  northern  of  Venezuela,  we  most  nottrj 
to  do  it  on  that  low  and  extremely  narrow  strip  of  land,  which,  bor- 
dering the  sea,  stretches  along  the  foot  of  the  mountain  chain  running 
east  and  west,  parallel  with  the  seashore.  This  low  and  narrow  strip 
of  land  has  a  climate  of  its  own  widely  different  from  that  of  the  Uni- 
ted States.  But  when  we  take  our  abode  on  or  near  the  top  of  the 
mountain  ridge  where  we  are  above  the  steady  eastern  trade  winds, 
and  find  ourselres  in  quite  a  different  set  of  atmospheric  currents,  and 
if  we  then  pay  particular  attention  to  the  more  violent  northerly 
winds,  whicn  now  and  then  blow  in  this  region,  and  to  the  great 
southerly  current,  which  lowers  gradually  in  its  course,  reaches  the 
surface  of  the  sea  somewhere  between  latitude  16^  and  26^  north,  and 
generally  blows  steady  during  a  great  part  of  the  summer  and  fall  of 
the  year  up  the  Mississippi  valley,  even  beyond  latitude  39^  north;* 
we  then  will  recognize  in  the  moisture-laden  southeastern,  as  well  as 
in  the  dry  and  chilling  northwestern,  by  their  very  peculiarities,  their 
namesakes  of  the  United  States. 

It  is  but  five  or  six  times  a  year  that  I  am  fortunate  enough  to  get 
hold  of  a  few  newspapers  in  these  mountain  solitudes,  and  it  is  seldom 
that  they  contain  anything  regarding  the  weather  of  the  United 
States.  However,  I  have  read,  only  a  few  days  ago,  in  a  New  York 
paper  of  August  22,  1857,  the  following: 

**A  private  letter  from  New  Orleans  states  that  up  to  the  18th 
instant,  it  had  rained  there  every  day  for  thirty-eight  days  consecu- 
tively, and  was  still  raining."' 

Now,  by  referring  to  my  register  of  meteorology  I  find  a  singular 
coincidence  between  the  occurrence  of  rain  at  New  Orleans  and  Colonia 
Tovar.  The  inclosed  table  No.  2  exhibits  this  more  strikingly,  for 
we  see  here  at  once,  that  of  all  the  seven  months  there  is  no  other 
equally  long  period  that  can  compare  with  the  period  from  Jaly  18, 
to  August  20,  with  regard  to  the  number  of  rainy  hours. 

The  following  sentence  from  the  Weekly  Herald  of  September  5, 
1857 : 

**  From  New  Mexico.  The  season  has  been  unusually  dry  and  cold, 
and  the  crops  look  very  badly.  So  little  rain  has  fallen  that  the  little 
stream  near  Santa  Fe  is  dried  up,"  shows  that  the  rain-spending 
southeast  current  of  the  atmosphere,  which  soaked  in  the  month  of 
August  the  soils  of  Colonia  Tovar  and  New  Orleans,  never  was  felt  at 
Santa  Fe,  New  Mexico ;  and  that  there  is  a  closer  correspondence 
between  the  aereal  strata  of  the  coast  of  Venezuela  and  the  lower  ones 
of  Louisiana,  than  between  those  of  Louisiana  and  those  of  Santa  Fe, 
although  the  distance  in  a  straight  line  between  the  two  former  places 
is  more  than  double  the  distance  between  New  Orleans  and  Santa  Fe. 

Again,  we  find  in  the  Weekly  Herald  of  January  17,  1857 : 

**  A  terrific  hurricane  swept  over  the  city  and  harbor  of  Vera  Crux 
on  the  20th  of  December,"  and  "  a  heavy  northerly  gale  had  prevailed 
for  several  days  previous  to  the  25th  of  December  (at  Havana.") 

My  meteorologicul  register  of  Colonia  Tovar  shows,  on  the  17th  of 

*  While  livinf  at  St.  Louii,  Mi«ouri,  I  had  a  good  opportunity  to  notice,  daring  wftni 
f  aara,  in  July,  Auguit,  and  September,  a  iteadj  southerly  breeie  almoat  day  after  day.  1> 
fome  yean,  noweier,  Ihia  nmd  blowm  Urn  regular  than  in  other  j«an. 
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DecemberjlSSG^atTa.ni.jnorth  wind,4.;  onthe  19th,  at 7 a.m., clouds 
from  the  north,  4.  ;  on  the  20th,  at  7  a.  m.,  clouds  from  the  north,  3.  ; 
at  9  p.  m.,  clouds  from  the  north,  4.  Number  4,  as  an  indication  of 
force  attached  to  the  winds  or  the  clouds  is  extremely  rare  in  the 
register  for  Colonia  Tovar,  and  therefore  denotes  something  extraor- 
dinary. The  mean  barometer  height  was  remarkably  low  on  the  19th, 
20th,  and  23d  of  December,  vid :  diagram  of  mean  barometer  height 
for  1856. 

I  could,  no  doubt,  cite  many  more  instances  of  this  kind  if  I  had 
the  means  to  know  what  is  going  on  in  other  parts  of  the  world. 

To  make  observations  in  this  country  about  the  higher  strata  of  the 
atmosphere  and  their  motions,  no  place,  I  should  think,  would  be 
more  adapted  than  the  mountains  of  Merida,  which  are  said  to  reach 
the  line  of  perpetual  snow.  There  we  have  a  gigantic  range  of  snow- 
capped mountains  stretching  from  southwest  to  northeast.  Its  base  is 
washed  on  one  side  by  the  warm  waters  of  the  gulf  of  Maracaybo,  that 
great  arm  of  the  sea,  which  runs  far  inland,  and  expands  in  a  vast 
basin  near  the  mountains.  On  the  other  side  lie^  in  near  approach, 
those  immense,  level,  grassy  plains,  the  Llanos  of  Venezuela,  which 
are  but  slightly  elevated  above  the  level  of  the  sea,  and  entirely  bare 
of  forest. 

When  in  the  dry  season  the  sun,  unobstructed  by  clouds,  acts  upon 
the  extensive  sheet  of  the  already  very  warm  water  of  the  gulf,  with 
all  the  power  of  its  nearly  vertical  rays,  the  quantity  of  vapor  carried 
into  the  air  by  evaporation  must  be  immense,  while  at  the  same  time, 
on  the  opposite  side  of  the  mountains,  the  rarified  strata  of  the  atmos- 
phere vibrate  over  the  dry  and  burning  hot  surface  of  the  llanos  as 
over  a  heated  furnace. 

The  phenomena  which  the  different  strata  of  air  under  such  cir- 
cumstances must  exhibit  would,  I  think,  form  a  worthy  and  highly 
interesting  subject  of  study  for  the  meteorologist,  and  tend  to  advance 
the  cause  of  his  science.  Happy  he  who  has  the  means  and  the  mind 
to  do  so  I 

In  connection  with  the  foregoing,  I  will  mention  only  one  phenom- 
enon, near  the  lake  of  Valencia,  which  may  show  some  of  the  effects 
of  evaporation  with  regard  to  its  disturbance  of  the  atmosphere. 

As  often  as  I  have  visited  Valencia  in  the  dry  season  I  have  ob- 
served a  violent  northerly  wind,  amounting  sometimes  to  a  very  stiff 
breeze,  blowing  there  late  in  the  afternoon  till  10  or  11  o'clock  at 
night.  I  found  this  same  wind  also  in  other  parts  of  the  valley  of 
Aragua  near  the  lake  of  Valencia,  as,  for  instance,  in  Cagua  and  San 
Jose. 

By  inquiry  I  learned  that  this  is  a  regular  wind,  commencing  and 
ending  with  the  dry  season,  returning  every  year  as  regularly  as  the 
season  itself;  that  it  rises  every  afternoon,  continues  till  late  at  night, 
and  is  very  annoying  to  the  inhabitants  by  the  dust  it  raises. 

By  referring  to  Humboldt's  Travels  I  find  the  following  sentencOi 
where  he  speaks  about  the  site  of  the  town  of  Valencia :  "  Uut  there 
is  an  opening  on  the  meridian  of  Nueva  Valencia,  which  leads  towards 
tlie  coast,  and  by  which  a  cooling  sea  breeze  penetrates  every  evening 
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blows  as  long  as  the  temperature  of  the  air  falls :  that  is,  till  10  or  11 
o'clock  at  night.  It  is  easy  to  imagine  what  a  harricane  would  blow 
if  the  cooling  and  condensing  of  the  vapors  were  to  be  very  sudden. 
What  interesting  barometrical  and  other  observations  could  be  made 
in  the  neighborhood  of  this  lake  I 

Very  frequently  at  night  or  evening,  throughout  the  rainy  season, 
we  may  observe,  at  Colonia  Tovar,  favored  by  the  absence  of  daylight, 
flashes  of  lightning  unaccompanied  by  any  audible  noise  of  thunder. 
This  noiseless  discharge  of  electricity  shows  itself  also  frequently  in 
the  daytime  ;  but  of  all  the  many  discharges  of  lightning  during  a 
three  and  a  half  years'  residence  I  have  heard  only  once  or  twice 
thunder  loud  enough  to  be  compared  with  those  of  the  United 
States. 
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Caracas,  July  16,  1858. 

Under  date  of  January  10  I  sent  you  my  meteorological  registerg 
for  Colonia  Tovar,  for  seven  months  ending  with  the  last  day  of  De- 
cember, 1857,  besides  some  other  observations  on  the  meteorology  of 
that  region. 

The  inclosed  registers,  which  I  send  you  this  time,  extend  from  the 
Ist  of  January  to  the  5th  of  June,  1858,  for  Colonia  Tovar,  and  from 
the  16th  to  the  30th  of  June  for  Caracas. 

On  the  6th  of  June,  after  having  sold  my  little  property,  I  left 
Colonia  Tovar,  the  place  where  I  had  lived  for  more  than  four  years, 
and  moved  to  Caracas.  I  am  very  sorry  lo  say  that  on  this  journey, 
in  endeavoring  to  measure  some  of  the  highest  points  of  the  difficult 
and  dangerous  mountain  road,  the  barometer  was  accidentally  broken, 
and  hence  the  barometrical  observations  end  with  the  5th  of  June. 

In  February  last  I  attempted  to  make  a  complete  set  of  half-hoHrly 
barometrical  observations,  but  after  proceeding  with  this  task  for 
seven  days  I  was  compelled  to  leave  ofif  for  want  of  time.  The  pres- 
sure of  business  at  present  also  prevents  me  from  sending  anything 
more  on  meteorology  this  time. 

A.  FENDLEP 
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METEOROLOGY. 

E  CLIMATE  OF  SACRAMENTO,  CALIFORNIA,  BY  THOMAS  M.  LOGAN,  M.  D. 
LaUtade  38o  S4'  41"  N.    Uagitade  121o  27'  44"  W. 

is  supplementary  to  the  abstract  of  meteorological  observations  for 
3,  1854,  and  1855,  published  in  the  reports  of  the  Smithsonian 
titution,  the  accompanying  tables  for  1856-'67,  together  with  the 
ilts  of  the  aggregate  five  years,  have  been  prepared, 
t  may  not  meet  the  exactions  of  a  rigid  science  to  deduce  a  positive 
w  of  the  climate  from  a  series  of  observations  extending  through 
y  five  years,  still  an  approximatbn  may  now  be  arrived  at  that 
1  be  suflSciently  near  to  afford  a  very  just  appreciation  of  some  of 
climatic  features  of  this  portion  of  the  great  valley  of  the  Sacra- 
Qto,  due  allowance  being  made  for  irregularities  and  disturbing 
ses.  Owing  chiefly  to  the  difficulty  of  procuring  reliable  instru- 
ats  and  proper  tables  and  instructions,  the  records,  which  were 
ie  in  various  forms  and  with  differing  calculations,  required  re- 
Eingement  and  tabulation  to  render  them  comparable  with  each 
er.  These  considerations  will  be  a  sufficient  apology  with  those 
3  have  much  experience  in  arranging  statistical  tables  for  a  certain 
3unt  of  inaccuracy  which  has  crept  into  our  former  publications, 
the  present  instance  we  have  used  every  ppssible  precaution  while 
kifying  former  errors,*  which  are  herewith  specified,  that  the  advan- 
es  already  received  may  be  rendered  more  valuable  hereafter. 

BAROMETER. 

The  series  of  barometric  observations  have  not  been,  in  one  respecty 
tinuous.  Had  they  been  conducted  with  one  and  the  same  instru- 
it  doubtless  some  valuable  deductions  might  have  been  gathered 
n  their  analysis ;  as  it  is  we  can  only  note  some  of  the  most  obvious 
ilts.  During  1853  the^ordinary  ship  barometer,  (the  only  one  to 
liad  then,)  which  was  used,  appears  to  have  ranged  entirely  too 
.  The  readings  from  this  instrument,  as  well  as  those  which  were 
Lstered  from  a  common  open  cistern,  and  a  siphon  of  Gtaj  Lussac, 

Errata  in  former  jmblicatiom. — The  l&titade  and  lonfritude  of  Sacramento  are  correotlj 
d  above,  and  are  erroneous  in  the  previous  reports. 

53.— Bar.  Mean  for  January,  for  ^65  read  29.7$  ;  annual  mean,  for  30.01  read  80.02 
Bs  Therm.  Mean  maximum,  for  80O.40  read  800.04;  mean  minimum.  §br  49C.00  read 
98;  mean  for  October,  for  7bO  00  read  730.00.  Winde.  S£.,  total,  for  101  read  111. 
54. — Bar.  Mean  of  January,  for  29.11  read  30.11;  minimum  of  May,  for  29.00  read 
9;  mean  minimamt  ibr  29.76  read  29.81;  annual  mean,  for  29.98  read  30.07  inches, 
^m.  Mean  maximum,  for  790.54  read  790.29;  mean  minimum,  for  420.72  read  42.73 
ly  dayt.  March,  for  9  read  4.  Inchet  qf  redfit  for  8  25  read  3.25.  Annual  total  of  clear 
,  for  223  read  228.    Total  rainy  days,  for  60  read  55. 

155.— Bar.  Maximum  of  July,  for  29.85  read  30.15;  mean  max\mxim,CoT  ^^.^  x«a!^^\\ 
es.    Dew  poini.  Annua]  mean,  for  470.52  read  460.69. 
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were  never  corrected  for  temperature.  During  1856  and  1857  Green's 
Smithsonian  barometer  was  employed,  and  its  readings  reduced  to  32^ 
Fahrenheit.  No  correction  for  altitude  was  ever  made,  as  the  cistenw 
of  the  various  instruments  employed  were  at  so  small  an  elevation 
above  the  level  of  the  sea.  Neither  was  the  elastic  force  of  vapor 
applied  at  the  time  of  the  record.  This  force  has  been  calculated  only 
during  the  past  year,  according  to  the  rules  established  by  Regnaalt 
for  deriving  every  degree  of  it  exhibited  in  the  atmosphere  from  the 
readings  of  the  wet  and  dry-bulb  thermometers.  It  will  be  seen  that 
it  increases  directly  with  the  temperature,  and  amounted  during  1857 
to  nearly  half  an  inch  during  midsummer,  or  one  sixty-seventh  of  the 
entire  atmospheric  weight. 

The  absence  of  either  abrupt  or  great  changes  gives  indication  of 
the  tropical  feature  which  the  climate  possesses.  As  a  general  rule 
the  atmospheric  pressure  varies  but  little,  and  that  through  slow  and 
long  continued  movements,  rather  than  in  the  sadden  Qianner  charac- 
teristic of  the  latitude  on  the  Atlantic  coast  and  elsewhere.  Never- 
theless, although  the  mercurial  column  rises  and  falls  within  very 
restricted  limits,  yet  there  are  changes,  represented  it  is  true  by  smaU 
measurements,  which  occur  with  wonderful  regularity  and  certainty, 
diurnal  movements  at  fixed  hours,  as  well  as  annual  ones,  having 
reference  to  the  position  of  the  sun  in  the  ecliptic.  The  former,  or 
horary  oscillations,  as  revealed  on  the  chart  of  diurnal  barometrical 
curves,  present,  in  a  marked  degree,  the  two  diurnal  maxima  and 
minima  observed  within  the  tropics;  the  ante-meridian  maximum, ^t 
about  9  to  10  a.  m.,  being  more  constant  than  that  at  the  same  period 

{)ost  meridian.     Without  a  single  exception  the  pressure  is  always 
ess  at  3  p.  m.,  and  this  has  no  reference  to  whether  the  column  stands 
high,  as  in  the  cold,  or  low,  as  in  the  hot  season. 

The  following  table,  calculated  from  the  horary  observations,  taken 
once  a  month  during  1857,  gives  the  mean  successive  hourly  range  for 
the  year.  The  signs  +  and  —  denote  the  range  of  esLch  hour  above 
or  below  the  mean  of  the  twenty-four  hours. 
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The  mean  succesfiive  daily  range  frequently,  in  summer,  doavt  ^  ^^^ 
amount  to  more  than  the  ninety-four  thousandth  part  of  an  inch.  Hi 
following  calculation  from  the  readings  of  the  Smithsonian  baroaut   i^^^ 
during  the  last  two  years  suhstantiates  this  fact.  ^  Hr  ol 


Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

Jaly. 

Aug. 

Sept. 

Oct. 

Nov. 

DicTa 

lletii,  18M 

.130 

.114 

.116 

.114 

.096 

.691 

.066 

.070 

.078 

.088 

.103 

.»   1 

Mesn,  1867 

.110 

.196 

.101 

JB71 

.109 

i06a 

.046 

.059 

.057 

.075 

.IW'.W  M 

MMnforSyetn 

.190 

.190 

.100 

.093 

.063 

.097 

.056 

.065 

.068 

.089 

1 

The  mean  difference  of  the  successive  months  abore  or  belot  tk 
annual  average  of  the  five  years^  as  can  readily  be  calculated  from tb 
data  furnishea^  does  not  amount  to  more  than  one-sixteenth  of  u 
inch.  Between  the  highest  mean  mensual  mean  and  the  love^i 
fraction  over  one-fifth  of  an  inch  is  found.  The  extreme  nnj! 
observed  during  the  month  are  also  limited,  as  may  be  seen  iuihm^ 
joined  table  for  1857)  wherein  is  also  revealed  the  annual  tide  sboii 
in  the  chart  of  curves ;  gradually  descending  as  the  sun  approacbestk 
northern  tropic,  and  ascending  as  he  returns  towards  the  southern' 


January 0.633 

February 0.713 

March 0.571 

April 0.427 

May ...     0.433 

June 0.404 


Jl 
<_* 

IS- 

I> 


July OJ 

August 0.«l 

September 0.«1 ' 

October.. ^'^^  ii»il 

November 0.W 


December. 


.0.M1 


The  extreme  annual  ranges  are  also  small.    During  1853  tlie lots' 
mum  height  of  the  barometer  occurred  in  November  and  Decemtei 
and  read  28.980,  giving  the  difference  as  the  extreme  annual  raQSe(J 
1.460  inch.     This,  however,  is  the  result  of  an  extreme  minimum? 
never  before  nor  since  observed.     A  more  reliable  and  the  nextlow«^ 
minimum  was  29.380  inches,  observed  with  Gay  LuBsac's  siphon))^ 
rometer  on  the  morning,  1st  January,  1855,  before  daylight,  dnm| 
a  strong  gale  from  the  SE.     The  greatest  mensual  range  was  ^ 
observed  in  the  same  month,  the  maximum  for  the  year  hamg 
reached  30.410  inches  in  the  same  month,  and  giving  a  difference  of 
1.030  inch  for  the  month  as  well  as  for  the  year     The  lowest  read- 
ing for  the  same  year  was  29.569  inches  on  the  19th  September.    The 
extreme  annual  range  was  therefore  1.050  inch.     These  instances  of 
extreme  range  are  very  rare,  and  must  be  regarded  as  exceptional. 
The  extreme  range  for  1854  was  only  0.850,  and  that  of  1857  tn^ 
0.783  inch.      During  the  rainy  season  northerly  winds  always  deter- 
mine the  greatest  elevation,  and  southerly  the  greatest  depression  of 
the  mercurial  column.     This  rule  is  not  so  constant  during  the  drj 
season. 

*  The  mean  for  July  of  the  teriet  is  hifl^herthan  that  of  Jane,  in  couequeneeofMiM 
pecaliar  ditturbinfr  cauaes  in  June,  1853,  which  vear  ihould  be  regarded  aa  exceptioiiaii  vA 
which  may  in  part  be  attributable  to  a  defective  inatninient 
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.  annual  atmospheric  pressure  is  put  down  at  30.006 
s  has  been  obtained  from  the  mensual  means  derived  from 
lilj  readings.  The  diurnal  mean  calculated  from  the 
nations  presents  the  following  differences,  which,  if  ap- 
give  the  absolute  mean  for  each  month. 


Date. 

BABOMiraB. 

Daily  mean. 

Hoarlj  mean. 

Difference. 

1657. 
y  22 

30.  233 
30.  018 
30.139 

29.  948 

30,  007 
29.  889 
29.  856 
29.  905 
29. 922 
29.  986 
30. 225 
30. 155 

SO.  237 
29.976 
30.  172 
29. 932 
30.  031 
29.  879 
29. 855 
29. 927 
29. 908 
29. 969 
SO.  203 
30. 120 

+0. 004 
0. 042 

TV  23 

23 

+0.  033 
—0.016 

+0.024 
— 0.010 

—0.00 1 

i  28 

+0.022 
—0.  014 

iber23 ... 

r  21 

—  0.  017 

b€r27 

—0.  022 

ber23 .-. 

—0. 035 

eao  difference  ..••••. 

0.020 

observed,  on  referring  to  the  diurnal  as  well  as  annual 
while  each  curve  varies  there  is  still,  due  allowance  being 
iturbing  causes,  a  very  apparent  similarity,  the  evidence 
liar  moving  influence,  going  and  coming,  present  at  one 
ut  at  another,  and  returning  again,  and  so  on.  These 
bear  the  closest  analogy  with  those  observed  at  Algiers, 
bher  localities  on  the  southern  shores  of  the  Mediterranean, 
d  by  A.  Mitchell,  A.  M.,  M.  D.» 


THEILMOHBTBB. 

)arometer  the  thermometer  reVeals  also  some  features  of  a 
ler  than  the  temperate  climate,  to  which  latitudinally  Sac- 
pertains.  The  mean  monthly  and  annual  temperatures, 
le  accompanying  tables,  are  calculated,  like  those  of  the 
rom  the  daily  observations  made  at  7  a.  m.,  2  p.  m.,  and 
lis  arithmetical  mean  is  found  to  differ  occasionally  from 
d  from  the  thermometrograph  during  the  last  two  years, 
im  temperature,  as  seen  from  the  curves  projected  in  the 
rly  observations,  occurs  between  4  and  5  a.  m.,  and  the 
bout  3  p.  m.  Consequently  the  mean  deduced  from  the 
erally  minus  that  of  the  former.  The  following  table 
rrection  to  be  applied  in  order  to  obtain  the  absolute  mean : 

itish  and  Foreign  Medico-Chirurgical  Reyiew,  No.  xzxiii,  1856. 
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Date. 

THKRMOlfSTIB. 

Daily  mean. 

Honrly  mean. 

Diflferenoe. 

1857. 
Januarj  22  ............... 

48.00 
5i.00 
52.00 
62.66 
63.66 
70.66 
77.00 
66.33 
64.00 
59.00 
52.66 
43.  33 

48.50 
53.75 
50.38 
61.88 
62.46 
69.  83 
75.23 
65.21 
64.08 
58.  50 
53.58 
43.50 

+0.50 
—0.25 
—1.62 

February  23 

March  23- ^ 

April  29 - 

—0.78 

May  22 

—1.20 

June  22. ............ .. 

— 0.83 

July  22 

—1.77 

August  28...... ...... 

—1.12 

September  23 ....... 

+0.08 
— 0*50 

October  21 

November  27  . ........ 

+0.92 

December  23  . -.-.-- 

+0.17 

I^um  ..............  -  -  - 

9.74 

Mean 

0.81 

As  this  correction  is  deduced  from  the  difTerence  between  the  obaer- 
Tations  of  a  single  isolated  day  in  each  month  of  the  year,  due  caation 
and  allowance  for  variation  of  seasons  and  other  disturbing  canses 
must  be  exercised.  For  this  reason  we  have  not  applied  the  correction 
to  our  tables,  but  purpose  prosecuting  the  series  of  hourly  obserra- 
tions  ;  and  with  a  view  to  uniformity  hereafter  will  adopt  the  term 
daySy  commencing  at  10  p.  m.a  mean  time,  G-ottingen,  on  the  Fridaj 
preceding  the  last  Saturdays  of  Februair,  May,  August,  and  Novem- 
ber,  and  on  the  Wednesdays  nearest  the  21st  of  each  of  the  other 
months.  Another  and  most  important  object  in  this  oonnexion  will 
be  the  determination  of  the  hours  of  mean  temperature.  As  will  be 
seen  in  the  table  subjoined,  the  measures  of  the  critical  interval  are  so 
from  corresponding  with  the  quantity  obtained  in  all  other  localities, 
and  which  are  generally  so  near  as  to  amount  almost  to  a  constant, 
that  the  two  times  of  the  dajr  at  which  the  mean  temperature  ocean 
can  only  be  regarded  as  approximative.  January  affords  a  solitarr 
instance  ot  the  daily  mean  temperature  occurriDg  after  midnight; 
viz:  12A.  30m.  p.  m. 


/ 
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of  the  Hours  of  Mean  Temperature  and  the  ^^ critical  interval'* 
between  those  Jtours.^ 


Date. 

Daily  mean. 

Morning  honr. 

Evening  hoar. 

Critical  interval. 

1857. 
T  22 

48.50 
63.75 
50.38 
61.88 
62.46 
69.  83 
75.63 
65.21 
64.  OS 
58.50 
53.58 
43.50 

A,     m. 
11     30 
10     45 

8  41 

9  53 
7     30 

7  33 

8  54 

7  36 

8  42 

9  38 
10     47 
10     45 

h.     m. 
12     30 
10     15 
9     19 
9       7 
8     16 
8       6 
8    41 

8  47 

9  55 
9     15 

12     35 
9     30 

h.     m. 
13    00 

try  23 

11     30 

22 

12     38 

J9 

11     14 

2 

12    46 

2 

12     33 

2 

11    47 

t28 

13     11 

iber  23 

13     13 

r  21 

11     37 

iber27 

13     48 

ber  23 

10    46 

Q.. ...... .......... 

12     20 

e  of  the  most  striking  features  of  the  climate,  seen  on  the  accom- 
ing  chart  of  diurnal  variations,  is  the  greatest  reduction  of  tem-- 
ure  after  the  hour  of  maximum  elevation.     Howsoever  high  the 
of  temperature  towers  up  under  the  influence  of  a  vertical  sun . 
cloudless  sky,  it  sinks   proportionately  low  during  the  night, 
sring  it  eo^l  and  chilly.     As  an  instance  of  the  reliability  and 
om  from  exaggeration  of  the  curves  of  temperature  in  this  respect, , 
ould  remark  that  the  record  of  the  thermometrograph  for  tfuly, 
,  reveals  a  range  of  41  degrees,  and  a  mean  daily  range  of  18.68^ 
jes,  while  the  chart  of  diurnal  observations  describes  a  curve  of 
24  degree  \     The  following  table  exhibits  the  successive  hourly^ 
38  during  one  day  of  each  month  in  the  year. 

19  s 
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rhe  mean  daily  range  for  each  month  is  exhibited  in  the  subjoined 
>le,  which  embodies  the  two  last  years'  observations  with  the  ther- 
^metrograph. 


For  lH56-'57. 

i 
1 

1 

-  s 

t 

< 

t 

i!  t'l 

September. 
October. 

1 

1 

1 

1 

51.33 

57.38 

63.56  68.22 

71.30 

79.90'78.95  81.03  78.99  67.75  59.41 

50.64 

67.89 

D  of  ftU  lowetc  rettdiBp  by  night 

39.81 

43.ti 

47.9150.01 

53.35 

58.8858.8864.69 

! 

55.4549.86 

1 

43.64 

37.80 

50,33 

0  daily  mensiuJ  range 

11.61 

13.66 

15.65  18.dl 

17.95 

M.32'29.07 16.34 

S3.5417.89 

1 

15.77 

19.84 

16.96 

Dividing  the  year  into  its  meteorological  seasons,  the  mean  daily 
ige  will  be  as  follows : 

ring,  (February,  March  and  April)..... 15^.84 

mmer,  (May,  June,  July,  August,  and  September) 19^.64 

itumn,  (October  and  November) 16°.83 

inter,  (December  and  January) ....:.... 12^.18 

Severting  to  the  table  of  monthly  and  annual  means  we  find  the 
pective  mean  temperature  of  the  seasons  to  be  as  follows  :  For  the 
ing  months,  mean  65^.31,  the  mean  maximum  being  71^.20,  and  the 
an  minimum  42^.13  ;  for  the  summer,  mean  70^.19,  and  the  mean 
xima  and  minima  92^.50  and  56^.11,  respectively  ;  for  the  ai^tumn, 
an  68^.47,  and  mean  maxima  and  minima  78^.20  and  44.^00,  re- 
stively ;  in  the  two  winter  months  the  mean  is  46^.94,  the  mean 
.xima  0^.90,  and  the  mean  minima  129^.70. 

Thus  it  is  demonstrated  that  there  is  a  mean  difference  between 
iter  and  spring  of  9°.35  ;  between  spring  and  summer  of  14° ^88 ; 
ween  summer  and  autumn  of  11^.72  ;  and  between  autumn  and 
iter  of  12^.53.  Th^  difference  of  the  means  of  the  hottest  and 
dest  months  between  summer  and  winter  is  also  shown  to  be 
\26,  and  the  extreme  variation,  or  the^ difference  between  the  mean 
txima  of  the  former  and  the  mean  minima  of  the  latter,  41^.50. 
[t  will  be  noticed  that  in  our  division  of  the  seasons  we  have,  in 
^rdance  with  the  phenomena  observed,  defi,ned  Februeury  as  the 
It  of  the  three  spring  months,  and  appropriated  five  months  to 
mmer,  and  only  two  to  autumn,  and  two  to  winter.  Indeed,  the 
rmant  season  is  of  so  short  duration  that  the  tropical  division  into 
3  wet  and  dry  seasons  would  perhaps  be  more  appropriate.  The 
lole  period  of  sensible  winter  is  far  from  being  a  complete  season  of 
ipension  of  vegetation.  Daring  the  period  we  have  assigned  to  it 
iny  forms  of  vegetable  life  are  still  active  ;  particularly  the  roots  of 
isses  and  winter  grains.  The  lowest  mean  daily  temperature 
longing  to  this  period  is  seldom  below  40°.  Although  the  ther- 
tmeter  has  been  known  to  fall  as  low  as  33°  as  late  as  the  10th  of 
bruary,  still  the  leafing  process  generally  commenoea  duxVii^  ^^ 
8t  week  of  February  and  is  completed  at  a  tempeTatui^  xio\.  tkvi^ 
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exceeding  that  of  the  tnean  annual.  Sometimes  a  greater  degree  of 
cold  is  experienced  in  March  than  in  Febraary,  and  at  other  times 
spring  is  as  well  advanced  in  March  as  at  other  seasons  it  is  in  May. 
In  1856  the  mean  temperature  of  May  was  3^  lower  than  that  of 
April,  1857,  notwithstanding,  the  distribution  of  heat  for  the  three 
months  of  spring  is  marked  by  no  ^reat  variability  in  successive  yean, 
nor  great  constant  differences  of  the  months.  The  measure  of  heat 
increases  very  gradually  from  month  to  month.  Indeed,  the  same 
uniformity  of  temperature  is  found  to  obtain  thiroughout  all  the 
meteorological  seasons.  In  summer  the  greatest  vicissitudes  of  tem- 
perature are  found  to  occur,  as  is  readily  seen  in  the  subjoined  table 
for  1856  and  1857.  The  commencetnent  of  autumn  is  quite  similar 
to  the  beginning  of  sprint  in  its  mean  of  daily  temperature.  The 
earth  remaining  warmer  than  the  atmosphere  under  the  dedine  of 
temperature,  activity  is  partially  renewed  after  the  drought  of  summer 
by  tne  influence  of  the  light  early  showers  of  October.  The  first  firosts 
occur  about  the  middle  of  November,  and  the  decline  into  winter  is 
prolonged  until  the  latter  part  of  December.  Ice  is  seldom  formed 
Wore  the  beginning  of  January,  and  then  rarely  remains  unthawed 
for  24  consecutive  hours.  As  a  physical  constant  it  is  a  matter  of 
some  difficulty  to  place  within  5^  of  different  latitudes  isothermal 
lines  for  the  seasons.  That  of  60^  for  the  spring,  designed  for  the 
United  States  Army  Meteorological  Begister,  which  connectsSacramento 
with  Beaufort,  North  Carolina,  on  the  Atlantic  coast,  and  San  Diego, 
on  the  Pacific,  curves  5^  62^  latitude  to  the  south  on  arriving  at 
the  latter  point.  A  corresponding  divergence  to  the  north  occurs 
during  the  winter.  The  isochimenal  line  of  45^,  which  is  common  to 
Beaufort,  North  Carolina,  and  Sacramento,  describes  a  northerly  curre 
of  8°  03'  latitude  before  reaching  the  Pacific  at  Port  Orford,  Oregon, 
latitude  42^  44';  the  mean  annual  temperature  of  which  place  is  only 
53°  6'.  The  isotheral  of  70°,  starting  from  latitude  40°  on  the 
Atlantic  side,  comes  out  on  the  Pacific  coast  on  the  parallel  of  30^. 
The  great  curvature  to  the  south  on  the  Pacific  coast  during  spring 
and  summer  demonstrates  one  of  the  peculiarities  of  the  distribation 
of  heat  in  this  region.  For  the  mean  of  the  three  months  of  spring 
the  sea  temperature  which  predominates  on  the  line  of  coast  westward 
of  the  coast  range  of  mountains  is  strikingly  uniform,  and  shows  bat 
little,  if  any,  advance  on  that  of  winter.  Indeed,  the  same  may  be 
said  of  the  summer  months.  For  some  hundreds  of  miles  on  the  40th 
parallel  thpre  is  very  little  difference  in  the  sea  temperatuie  for  the 
entire  year,  and  the  cold  of  the  Pacific  in  summer  extends,  according 
to  the  Army  Begister,  from  the  60th  to  the  30th  parallel.  Thos 
while  the  extremes  of  summer  heat  are  common  to  the  whole  valkj 
of  the  Sacramento  and  San  Joaquin,  the  mean  summer  temperatore 
of  San  Francisco  is  only  60°,  and  there  is  only  one  day  recorded 
among  the  observations  of  Dr.  Henry  Qibbons  when  the  temperature 
rose  above  79°  during  the  sommer  months. 
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Hygromehry^  Windy  Hailj  Snow^  Electrical  and  other  PhencmeM. 

An  examination  of  the  results  of  the  psychrometer  will  reveal  the 
peculiar  state  of  the  atmosphere  during  the  summer  months.  So  great 
18  the  apparent  aridity  at  times  that  the  lower  serial  strata  are  fre- 
quently found  to  contain  during  the  hottest  part  of  the  day  not  more 
than  15  to  20  per  centage  of  their  capacity  for  maisture.  As  an  iso- 
lated and  extreme  case,  on  the  10th  July,  1856,  at  2  p.  m.,  wind 
N.  and  light,  and  temperature  100^,  the  dew>point  was  found  at 
22°.  This,  we  helieve,  is  the  greatest  dryness  that  has  yet  been  ob- 
served on  the  surface  of  the  globe  on  low  lands.  Humboldt,  in  his 
Cosmos,  states  that  the  greatest  dryness  he  has  observed  was  in  the 
steppe  of  Platowskaja,  after  a  SW.  wind  had  blown  for  a  long  time 
from  the  interior  of  the  continent.  With  a  temperature  of  74°.07  he 
found  the  dew-point  at  24°,  the  air  containing  iVir^^^  o^  aqueous 
vapor.  The  principal  agent  in  this  hygrometric  peculiarity  of  the 
climate  is  to  be  found  in  the  direct  effect  of  northerly  winds.  In  the 
winter  and  spring  the  north  winds  are  the  coldest  and  serve,  as  the 
land  is  then  cooler  than  the  sea,  on  account  of  the  distance  of  the  sun, 
to  condense  the  moisture  wafted  with  the  atmospherical  current  from 
the  southern  hemisphere,  and  to  precipitate  it  in  the  form  of  rain. 
During  this  season  the  southeast  trades,  charged  to  their  utmost 
capacity  with  moisture,  commence  descending  cui  their  temperature 
decreases,  and  precipitate  more  and  more  rain  as  they  become  chilled 
by  the  north  winds.  During  the  summer,  owing  to  the  fact  of  these 
northerly  winds  passing  over  a  highly  heated  and  arid  surface,  their 
temperature  is  raised,  thereby  increasing  their  capacity  for  moisture, 
which  not  being  able  to  obtain  from  the  surface  passed  over,  thej 
appear  as  dry  winds,  reminding  one  of  the  reputed  sirocco  of  Italy. 
Nevertheless,  dry  as  these  winds  apparently  are,  on  coiping  in  contact 
witti  the  westerly  winds  chilled  by  the  oceanic  polar  current  along  the 
coast,  and  their  temperature  being  again  reduced,  the  vapor  thej  con- 
tain is  rapidly  condensed ;  hence  the  heavy  mists  that  are  precipitated 
during  the  afternoon  at  San  Francisco  and  at  the  gaps  along  the  coast. 
In  the  valley,  as  a  general  rule,  the  direction  of  the  wind  is  from 
north  by  west  to  southeast.  It  seldom  blows  from  the  east  or  Qorth- 
east  with  any  appreciable  force.  Doubtless  the  prevailing  wind  off 
the  coast,  where  no  causes  of  local  deflection  exist,  is  west,  as  estab- 
lished by  Lieut.  Maury.  This  wind,  rushing  into  the  heated  valleys 
through  the  gap  at  San  Francisco  and  Benicia,  reaches  us  at  Sacra- 
mento and  the  northern  part  of  the  valley  as  a  southwest  wind,  while 
at  Stockton  and  the  San  Joaquin  valley  it  is  a  westerly  and  north- 
westerly wind.  To  this  wind,  together  with  that  descending  from 
the  slopes  of  the  sierras,  may  be  attributed  our  cool  summer  nights. 

The  influence  of  the  winds  on  the  temperature,  as  we  have  just  seea 
with  respect  to  the  hygrometric  condition  of  the  air,  varies  according 
to  the  season  of  the  year.  It  is  during  the  occurrence  of  northerl/ 
winds  in  the  summer  that  we  experience  our  hottest  weather,  which 
seldom  lasts  long,  however,  before  the  temperature  becomes  equalized 
by  a  change  of  wind  to  the  southward.  Upon  an  examination  of  our 
daily  and  hourly  tecotda  we  find  it  to  be  a  common  occurrence  during 
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the  snmmer  montlis  for  the  wind  to  commence  blowing  from  the  north 
at  or  shortly  after  the  morning  observation,  and  to  remain  in  this 
quarter  until  afternoon,  when  it  would  change  round  to  the  south, 
freighted  with  moisture  and  invigorating  freshness.  It  is  the  preva- 
lence of  these  cool  winds  which  temper  our  summer  climate  so  delight- 
fully,  the  greater  or  less  predominance  of  which  renders  the  mean 
temperature  plus  or  minus. 

As  regards  the  force  of  the  wind,  it  is  generally  but  slight.  The 
observations  in  this  respect  having  been  registered  for  the  two  last 
years  only  it  is  impossible  to  make  full  deductions  therefrom  with 
any  degree  of  completeness.  The  following  enumeration  of  the  fre- 
quency^  course,  and  seasons  of  winds,  daring  1856  and  1857,  stronger 
than  (3)  a  fresh  breeze,  will  afford  some  idea  of  this  feature  of  the 
climate. 

The  whole  number  of  times  it  blew  with  the  fprce  of  four,  (4,)  or 
what  is  estimated  a  strong  wind,  from  the  nprth,  was  29,  viz :  Janu- 
ary, three  times ;  February,  five  times  ;  March,  pnciB  ;  April,  four 
times ;  June,  once  ;  September,  three  times ;  October,  twice  ;  Novem- 
ber, eight  times;  and  December,  twice  Eighteen  times  it  blew  from 
the  south  with  the  force  of  four,  (4,)  viz:  January,  once;  August, 
twice ;  September,  four  times  ;  October,  three  times  ;  November,  four 
times;  and  December,  four  times.  It  blew  only  eight  times  with  the 
force  of  (5)  a  high  wind,  viz:  three  times  from  the  north,  once 
in  February^  once  in  April,  and  once  in  November ;  and  again  five 
times  from  the  south,  viz  :  once  in  January,  once  in  October,  once  in 
November,  and  twice  in  December.  But  twice  does  it  appear  in  the 
register  to  have  blown  a  gale,  (6,)  and  on  both  these  occasions  it  was 
from  the  southeast,  in  the  month  of  November.  These  results,  as  be- 
fore stated,  are  derived  from  the  record  of  the  last  two  years.  Prior 
to  this  no  precise  estimate  was  made  of  the  force  of  the  wind.  The 
only  time  it  was  ever  observed  daring  the  whole  series  of  five  years 
to  blow  with  a  force  above  six  was  on  the  last  night  of  the  year  1854, 
or  rather  on  the  morning  of  the  1st  of  January,  1855,  when  a  strong 
gale  from^  the  southeast,  attended  with  rain,  was  experienced.  As  a 
general  rule,  it  very  rarely  rains  with  the  wind  from  the  northern  half 
of  the  octant,  which  may  be  attributed  to  its  coming  to  a  warmer  from 
a  colder  region.  During  the  last  five  years  there  have  occurred  only 
fifteen  exceptions  to  this  rule,  and  the  aggregate  quantity  that  fell  at 
these  different  periods  does  not  amount  to  two  inches.  On  one  occa- 
sion, the  27th  of  December,  1855,  the  snow  which  fell  at  daylight, 
amounting,  when  melted,  to  0.016  inches  by  the  rain  gauge,  was  added 
to  the  amount.  This  was  the  heaviest  fall  of  snow  ever  experienced  ; 
indeed  only  three  other  instances  of  this  phenomenon  appear  on  our 
record,  and  in  all  three  the  fall  was  very  light.  Hail  storms  are  more 
common.  These,  also,  are  of  short  duration,  and  are  attended:  with 
more  or  less  disturbance  of  the  electrical  equilibrium.  The  breaking 
up  of  the  rainy  season  is  the  period  of  the  most  violent  manifestations 
of  these  latter  phenomena.  With  the  exception  of  the  spring  of  1857, 
which  was  a  season  of  drought,  hail  and  thunder  storms  have  invari- 
ably occurred  during  the  months  of  April  and  May,  but  have  never 
been  very  sever e^  in  this  inmiediate  locality.     A  hail  storm  whiclv 
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oocurred  at  a  point  within  eight  miles  of  the  city,  in  Hay,  1854,  is 
represented  to  have  been  very  violent.  But  we  have  experienced  nothing 
in  this  locality  like  that,  proceeding  from  a  dense  nimbus,  which  sud- 
denly arose  from  the  southwest  on  the  13th  of  May,  1855,  and,  while 
discharging  its  watery  contents,  rivalled,  in  the  vivid  shocks  of  its 
well-charged  battery,  the  thunder  gusts  of  more  tropical  regiooe. 

The  aurora  borealis  has  been  observed  only  once— on  the  night  of 
the  16th  of  December,  1857  ;  the  sky  being  entirely  clear  at  the  time, 
the  wind  light,  from  the  east — the  thermometer  reading  44^,  and  the 
barometer  30.321  inches,  reduced  for  temperature.  This  phenomeooB 
first  appeared  in  a  northeast  direction,  in  the  form  of  a  diffused  light 
defined  by  an  arch  below.  From  this  arch,  of  about  15^  radii  aho?e 
the  horizon,  the  light  extended  in  width  apparently  10^  above  Alioth, 
in  the  constellation  of  the  Great  Bear,  and  gradually  spread  over  the 
whole  northern  section  of  the  heavens,  the  dominant  hue  being  deep 
rose.  Its  aspect,  however,  was  frequently  changed  by  the  successive 
appearance  and  shifting  of  streaks  or  columns  of  white  light,  which 
seemed  to  be  more  conspicupus  at  either  extremity  of  the  arch.  With 
the  exception  of  a  somewhat  similar  phenomenon  seen  once  at  Sonora, 
Tuolumne  county,  during  the  winter  of  1852-'53,  we  have  heard  of 
no  other  instance  of  the  aurora  being  seen  in  California. 

Before  proceeding  to  a  consideration  of  the  rains  we  would^  in  this 
connexion,  briefly  refer  to  the  transparency  of  the  atmosphere  for  which 
California  has  been  noted.  The  relative  frequency  of  clear  and  doudy 
days  in  summer  and  winter,  as  appears  in  the  tables,  although  sub- 
stantially correct,  does  not  convey  a  just  idea  of  the  clearness  of  the 
sky.  The  results  are  calculated  from  three  daily  observations ;  and  if 
it  so  happens  that  at  either  of  these  the  least  cloudiness  is  visible  it 
is  recorded  as  a  cloudy  day,  without  regard  to  quantity.  Now,  one  of 
the  peculiarities  of  the  summer  climate  is,  that  if  there  be  any  cloud- 
iness during  the  day,  which  is  rarely  the  case,  it  is  almost  invariably 
clear  at  night.  Indeed,  on  this  account,  perhaps  there  is  no  region 
better  adapted  to  astronomical  purposes  ;  for,  as  Sir  David  Brewster 
expressed  his  wish^  '^  no  clouds  disturb  the  serenity  of  the  firmament, 
and  no  changes  of  temperature  distract  the  emanations  of  the  stars." 
As  to  the  quantity  of  cloudiness,  this  not  having  been  estimated  pre- 
viously to  the  last  two  years,  of  course  the  results  in  this  respect  can- 
not be  regarded  but  as  approximative  to  a  constant,  the  number  of 
cloudy  days  having  been  in  excess  during  1866  and  1857. 

arVSB,  BAINS|  ETC. 

The  rise  and  fall  of  the  river  at  Saciamento  is  graduated  by  the 
terms  high  and  low-water  mark,  or  zero.  A  solid  column,  surmounted 
with  a  wind -vane,  was  set  up  by  the  city  near  the  river  bank  in  Sep- 
tember, 1856,  when  the  river  had  attained  the  lowest  stage  efer 
known.  The  fig.  2  in  the  accompanying  hydrographic  scale  agrees 
with  the  zero  in  our  published  observations  up  to  that  date.  The 
mean  depth  of  the  channel  of  the  river  in  this  neighborhood  is  16  feet 
below  low-water  mark,  and  the  width  of  the  river  is  about  300  yank. 
There  is  a  tidal  rise  and  fall  of  about  one  to  two  feet  at  Sacramento, 
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ding  to  the  course  and  force  of  the  wind  and  the  stage  of  the 
If  the  wind  blows  strongly  from  the  north  this  fall  is  still 
er,  especialljr  daring  spring  tides.  The  stage  of  the  water  is 
iffected  by  the  temperature,  as  well  as  by  the  fall  of  rain.  The 
hs  of  November,  December,  January,  February,  March,  and 
I  constitute  the  '^  rainy  season,"  although  more  or  less  rain 
rally  falls  during  October  and  May.  The  first  and  generally  the 
;est  rise  in  the  river  occurs  about  the  1st  of  January,  after  the 
rains.  The  warmer  .these  rains  are  the  less  snow  falls  in  the 
itains,  and  consequently  the  more  sudden  is  the  rise  of  the  river. 
I  the  middle  of  January  to  the  middle  of  February  there  is  gene^ 
a  marked  abatement,  and  sometimes  a  complete  suspension  of 
and  the  river  declines  correspondingly.  From  the  middle  of 
uary  to  the  last  of  April  the  latter  or  warmer  rains  set  in,  and 
I  a  second  or  spring  rise,  which  is  kept  up  in  accordance  with  the 
kiling  temperature.  If  the  spring  and  early  summer  have  been 
the  spring  freshet  soon  passes  off,  and  the  river  maintains  a 
level,  as  it  did  in  1857,  in  consequence  of  the  gradual  melting 
le  snow  at  its  sources ;  and  the  converse  obtaining  if  the  hot 
ber  sets  in  early.  Recurring  to  the  hydrographic  scale,  we  would 
ve  that  the  figures  to  the  left  indicate,  when  applied  to  the  river, 
mmber  of  feet  from  zero  or  extreme  low-water  mark  at  spring 
to  the  highest  point  the  Sacramento  has  yet  been  known  to  rise, 
nearly  22  feet,  in  January,  1852.  The  curves  for  all  the  years 
LOt  complete,  our  notes  not  being  full  and  regular.  The  same 
of  feet,  if  read  for  inches,  when  applied  to  the  perpendicular 
,  will  denote  at  a  glance,  and  which  is  most  important  in  thiis 
ei:ion,  the  monthly  quantity  of  rain  that  fell  at  Sacramento  during 
last  five  years— -the  rain  for  1853-'64  being  placed  in  the  first 
nn  of  each  month,  of  1856  in  the  second,  and  of  1856-'57  in  the 
L.  The  scale  to  the  right  represents  inches,  and  is  intended  to 
'  the  comparative  annual  fall  of  rain  since  the  year  1852.  As 
readily  be  seen,  the  rains  during  1856-'57  have  been  so  much 
w  the  average  that  they  should  be  regarded  as  exceptionaL 
-aging  the  rains  of  1852-*53>'64-^55,  we  find  an  annual  fall 
,352  inches ;  whereas  the  average  of  the  last  five  years  gives  only 
13  inches.  In  the  rain  chart  of  the  Army  Meteorological  Regis- 
iacramento  is  included  with  San  Francisco  in  the  area  of  22  inches 
iin ;  and  Dr.  Gibbons  puts  down  the  mean  annual  rain  of  the 
r  place  at  21.17  inches.  This  corresponds  with  our  estimate  of 
imount  for  Sacramento,  and  rather  strengthens  the  opinion  just 
essed,  that  the  years  1856-'57  should  be  regarded  as  exceptional. 
lOUgh  the  river  is,  of  course,  but  slightly  affected  by  the  amount 
iin  that  falls  in  this  immediate  vicinity,  nevertheless  the  cpn- 
^n  here  preserved  is  of  much  interest,  inasmuch  as  experience 
rs  that  the  amount  of  rain  that  falls  at  Sacramento  bears  a  quan- 
Lve  proportioq  to  that  which  is  precipitated  in  the  higher  parts  of 
^alley,  as  well  as  in  the  mtuntains.  Certainly,  the  river  never  has 
ned  a  high  stage  when  there  has  occurred  a  deficit  of  rain  at 
^mento.  To  substantiate  these  assertions  the  following  facts, 
ensed  from  our  publications  in  the  California  State  M.edi$9^V 
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Journal,  will  suffice.  As  therein  stated  the  winter  and  spring  of 
1849-'50  was  a  season  of  continual  outpourings.  The  first  settlen 
tell  us  that  the  rain  came  down  in  torrents,  and  that  tubs  and  casin 
left  out  at  night  were  found  full  and  overflowing  next  morning.  Thii 
must,  of  course,  be  taken  cum  grano  salia.  There  were  no  ombro- 
meters in  those  mythical  days,  when  the  rain  appears  to  have  been  as 
abundant  as  the  gold.  Doubtless  the  rains  were  copious ;  certainly 
they  set  in  earlier  than  they  have  ever  done  since.  **  The  first  rain 
of  1849  took  place  on  the  23d  of  September.  Through  the  month  of 
October  they  became  much  more  severe  and  cold,  and,  as  no  adequate 
preparation  had  been  made  for  protection  against  this  element,  the 
su£fering8  of  the  immigrants  were  consequently  aggravated."        * 

*  *  ^*  Through  the  latter  part  of  December  and  beginning 
of  January,  1850,  the  rams  were  so  heavy  that  serious  apprehensions 
began  to  be  entertained,  for  the  first  time,  of  an  inundation."        * 

*  *  "By  Christmas  the  water  was  over  the  lower  portions 
of  the  city  ;  on  the  8th  of  January,  1850,  it  rose  rapidly  ;  and  on  the 
10th,  and  for  several  days  after,  there  was  no  dry  land  in  town,  except 
the  knoll  at  the  public  square."  *  *  *  "  In  a  few  days 
the  waters  subsided,  the  sun  broke  from  its  cloudy  confines  and  shone 
bright  and  beautiful  again.  Tbis  weather  continued  uutil  the  heavy 
rains  of  the  following  March."  *  ♦  ♦  *•  On  the  7th  of 
April  the  waters  began  again  to  run  into  the  town,  and  on  the  8th 
the  council  voted  an  appropriation  of  money  for  constructing  a  tem- 
porary levee,  which  was  made,  and  the  principal  business  portion  of 
the  city  saved  from  an  overfiow. "^(History  of  the  City.)  The  open- 
ing half  of  the  winter  of  1850-'51,  when  commence  our  own  observa- 
tions, was  rainless,  and  consequenUy  the  river  remained  at  low-water 
mark  until  January,  1851,  during  which  month  about  three-fourths  of 
an  inch  of  rain  fell,  and  a  corresponding  rise  in  the  river  occurred. 
From  this  period  the  river  remained  very  low  until  April  5,  when  it 
attained,  although  by  no  means  a  high  level,  still  a  greater  elevation 
than  at  any  prior  date  of  the  season,  and  navigation  continued  open 
to  most  of  the  upper  trading  points  on  the  Sacramento,  as  well  as  to 
Marysville,  until  the  summer.  The  rains  that  fell  during  this  inter- 
val amounted  to  about  4  inches. 

The  rainy  season  of  1851-'52  commenced  early,  and  the  river  rose 
correspondingly.  By  the  30th  December  it  was  up  to  within  4  feet  of 
its  natural  banks,  in  consequence  of  the  heavy  rains  which  fell  up  to 
that  date,  amounting  in  the  aggregate,  during  September,  October, 
November,  and  December,  to  about  10  inches  ;  thus  .compensating,  in 
a  measure,  for  the  deficit  of  the  previous  season.  The  rain  of  the  year 
1852  was  well  distributed  among  all  the  months  of  the  wet  season, 
and  amounted  in  the  aggregate  to  about  27  inches.  The  heaviest  rains 
occurred  in  March  and  December,  and  consequently  the  city  was  ove^ 
fiowed  both  these  months,  the  levee  not  proving  adequate.  The  first 
of  these  inundations  occurred  on  the  Tth  March,  owing  to  the  washing 
away  of  the  embankment  at  the  flood-gate  in  the  levee  at  Sutter  lake, 
as  well  as  to  a  crevasse  on  the  American  river  ;  and  for  one  week 
nearly  the  whole  city  remained  submerged.  The  rains  which  followed 
after  the  great  fire  of  November^  1852,  were  the  heaviest  known  for 
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that  season  of  the  year  of  which  we  have  any  positive  record.  About 
1^  inches  fell  in  December.  Accordingly  the  river  rose  17  inches 
higher  than  in  the  flood  of  1850.  From  the  25th  December  to  the 
24th  January,  1853,  when  the  waters  began  to  retire,  the  city  re- 
mained almost  entirely  submerged.  During  the  following  March  the 
fall  of  rain  amounted  to  7  inches,  and  again  a  corresponding  rise  of 
the  river  occurred.  On  the  29th  it  rose  12  feet  in  twenty-four  hours, 
and  soon  reached  above  the  original  banks  ;  and,  backing  up  from  a 
break  in  the  levee  at  Sutterville,  th^  greater  part  of  the  city  was 
again  overflowed  by  the  2d  April,  and  thus  remained  more  or  less 
deluged  until  the  rains  subsided  towards  the  last  of  May.  The 
amount  of  rain  that  fell  during  the  latter  month  was  nearly  IJ^  inch, 
and  the  aggregate  for  January,  February,  March,  April,  and  May, 
and  which  kept  up  the  river  at  so  high  a  level,  was  about  17  inches. 

From  the  period  to  which  we  have  thus  brought  down  our  account 
of  the  freshets  of  the  Sacramento  river  and  the  corresponding  rains> 
up  to  the  present  time,  (Ist  January,  1858,)  there  has  been  no  ex- 
traordinary rise  to  record,  as  may  readily  be  seen  by  a  glance  at  the 
hydrographic  scale.  As  may  also  be  there  seen,  the  rains  during  the 
same  interval  have  been  considerably  below  the  average. 
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QfiNBRAL  REMARKS. 

The  foregoing  table  for  1866  is  the  result  of  three  daily  obserra- 
tions,  made  at  7  a.  m.,  2  p.  m.,  and  9  p.  m.^  with  the  instraments 
and  instructions  recommended  by  the  Smithsonian  Institution,  The 
readings  of  the  barometer  have  been  reduced  to  the  temperatare  of 
32^  Fahrenheit,  but  not  to  sea  level.  The  height  of  the  lower  sur- 
fiftce  of  the  mercury  is  41  feet  above  the  mean  level  of  the  sea  at  Saa 
Francisco.  The  rainy  days  are  included  in  the  cloudy  and  foggy 
days,  and  are  also  put  separately  to  show  the  number  of  these  days 
on  which  rain  fell  every  month.  Professor  Coffin's  psychrometrioil 
table  for  determining  the  elastic  force  of  aqueous  vapor  and  the  rela- 
tive humidity  of  the  atmosphere  will  be  used  in  our  register  hereafter, 
and  the  dew-point  column  omitted.  The  following  corrections  of 
errata  are  to  be  applied  to  our  tables  for  1853-'54,  published  in  the 
Smithsonian  Report  for  1855 :  Barometer  mean  for  September,  1853, 
30.00,  and  mean  mean  30.02  inches  ;  mean  of  barometer  for  January, 
1854,  30.11  inches. 

MONTHLT  RBBCARKS. 

January, — The  means  of  the  barometer  and  thermometer  were  above 
the  average  of  the  three  preceding  years,  the  former  by  0.254  inch, 
and  the  latter  by  3.59  degrees.  The  rainy  days  exceeded  the  average 
to  the  number  of  seven.  There  were  five  days  of  more  or  less  fog. 
The  quantity  of  rain  was  plus  the  average  1.460  inch.  A  sprioUe 
of  snow,  just  enough  to  be  perceptible,  occurred  on  the  8th  at  9  a.  m. 
On  the  3d  frost  remained  all  day  unthawed  in  the  shade. 

February, — There  was  little  variation  in  the  atmospheric  pressure 
from  that  of  previous  years.  The  mean  temperature  wa4  plus  the 
average  by  1.14  deeree.  Spring  opened  early.  On  the  7th  the  wil- 
low (fialix)  flowered.  On  the  13th  the  buttercup^  and  on  the  16th 
the  wild  violet  were  also  in  blossom.  The  rain  fell  short  of  the 
average  by  1.460  inch. 

March. — The  temperature  exceeded  the  average  still  more  this 
month,  bein^  plus  3.12  degrees.  Spring  progressed  rapidly.  On  the 
1st  the  peach  was  in  full  bloissom,  and  on  the  10th  was  leafed  out. 
Although  the  deficit  of  rain  for  the  month  amounted  to  2.560  inches, 
frequent  showers,  accompanied  on  the  29th  by  lightning  and  thunder, 
tempered,  in  this  locality,  the  effects  of  the  drought  which  prevailed 
generally  throughoi|i  the  State. 

April. — There  was  very  little  variation  in  the  readings  of  the 
barometer  and  thermometer  from  that  of  previous  years,  ^asonable 
rains  invigorated  vegetation,  and  although  nothing  like  the  deficiency 
was  made  up,  still  the  Sacramento  river  remained  comparatively  high 
for  the  season,  in  consequence  of  the  warm  rains  melting  the  snow. 
Its  temperature  averaged  about  54^,  being  four  degrees  lower  than 
that  of  well  water.  The  last  frost  of  the  season  occurred  on  the  29th. 
The  barn  swallow  made  its  first  appearance  on  the  Ist,  and  toward 
the  latter  part  of  the  month  wild  geese  were  observed  wending  their 
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raj  northwardly.  At  the  last  of  the  month  salmon  and  sturgeon 
4)gan  to  asoend  the  river  in  considerable  numbers. 

May, — The  average  readings  of  the  barometer  afnd  thermometer 
id  not  vary  much  from  those  of  the  four  preceding  Mays.  The  pro- 
^ngation  of  the  wet  season  to  the  last  of  the  month  somewhat  com- 
ensated  for  the  deficiency  of  th«  semestral  fall  of  rain,  which  was 
educed  down  to  6.263  inches.  On  the  evenings  of  the  6th,  8th,  and 
th  sheet  lightning  in  the  northern  horizon  revealed  the  time  of 
ccurrence  of  terrific  hail  storms  at  various  points  at  these  respective 
Ates.  That  which  occurred  at  Butte  creek^  Shasta  county,  was 
ccompanied  by  a  gale,  the  belt  of  which  was  not  over  half  a  mile  in 
ridth,  and  the  extent  of  ground  on  which  the  largest  sized  hail  fell 
wo  miles.  These  hailstones  were  about  the  size  of  carbine  balls,  of 
.  nucleus  of  icie  surrounded  by  snow,  apparently.  On  the  21st  snow 
ell  lower  down  on  the  foot  hills  than  at  any  previous  time  during  the 
irinter.  The  temperature  of  the  river  still  remained  4  degrees  lower 
han  that  of  weU  water,  the  current  running  at  the  rate  of  four  miles 
A  hour. 

June. — Throughout  the  whole  month  the  weather  was  very  variable, 
nstead  of  the  close,  sultry  atmosphere  that  usually  obtains  as  the 
un  enters  the  calm  belt  of  Cancer,  strong,  chilly  winds,  varying  from 
iSW.  to  WNW.,  just  at  the  period  of  the  summer  solstice,  pre- 
ailed,  freighted  with  moisture  from  the  ocean.  As  the  land,  Imw- 
ver,  had  already  attained  a  high  degree  of  temperature,  of  course  it 
ould  not  condense  the  vapors  of  water  held  by  the  air  ;  consequently 
LO  rain  fell  after  the  1st,  when  0.033  inch  are  now  chronicled  as  the 
ast  for  this  extraordinary  season.  The  total  amount,  therefore,  of 
ain  for  the  season  of  1855-'56,  at  Sacramento,  was  minus  the  average 
:.264  inches  The  river  continued  to  fall  steadily.  Its  temperature 
»n  the  2l8t  was  4  degrees  higher  than  that  of  well  water  12  feet 
«low  the  surface,  which  fact  showed  that  the  great  bulk  of  the 
Qelted  snow  from  the  mountains  had  passed  off. 

July. — Notwithstanding  the  cloudless  sky  which  characterized 
learly  this  whole  month,  the  tempering  of  the  atmosphere  by  fresh 
outherly  breezes  was  more  obvious  to  one's  feelings  than  by  the  ther- 
uometer,  the  mean  of  which  was  only  0.60  minus  the  average  of  the 
hree  preceding  Julys.  During  the  few  days  that  northwardly  winds 
predominated  the  heat  became  intense.  An  important  meteorological 
act  connected  with  this  unpleasant  wind  is  that  all  the  moisture  has 
)een  wrung  out  of  it  that  a  dew-point  of  zero  in  the  cold  latitudes 
ould  extract.  It  is,  indeed,  a  return  wind,  which,  after  blowing  over 
he  surface  fresh  from  the  ocean,  grows  colder  ^  it  goes  north,  where 
he  process  of  condensation  commences,  and  wheft  it  comes  back  it  is 
ks  parching  and  obnoxious  to  animal  and  vegetable  life  as  the  simoon 
>1l  the  eastern  deserts.  The  river  reached  a  very  low  stage  this  month, 
md  its  temperature  at  12  feet  below  the  surface  read  75^^  while  well 
irater  at  the  same  depth  was  66^. 

August.-^TlhiA  last  of  the  summer  months  closed  after  a  remark- 
ably cool  summer.^  The  whole  number  of  days  of  extreme  heat,  in  which 
ihe  thermometer  reached  90^  and  upward,  amounted  to  only  11  fet 
;he  summer,  viz :  two  in  June,  six  in  July,  and  t\viQQ  vci  K.w%\i%V«   ^^ 
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the  26th  the  temperature  of  the  earth  at  53  feet  below  the  Bnrfiwe 
(the  depth  then  obtained  in  an  artesian  well)  was  60°,  the  thermometer 
having  fallen  about  a  degree  and  a  half  for  every  10  feet  from  the 
depth  of  15  feet,  at  the  time  of  reaching  which  latter  depth  it  read  66*^. 

September. — This  month  was  characterized  by  variable  weather. 
The  barn  swallow  made  its  last  appearance  on  the  5th.  On  the  10th, 
at  6^  o'clock  p.  m,,  we  were  suddenly  visited  with  a  high  wind  from 
a  heavy  bank  of  clouds  in  the  southwest  horizon,  which  at  one  time 
presented  indications  of  approaching  rain,  but  was  intercepted  by  the 
arid  mountains  and  high  lands  of  Santa  Cruz,  Alameda,  and  San 
Francisco^  where  the  accompanying  lightning  and  thunder  are  reported 
to  have  been  extremely  violent. 

For  several  days  previous  to  the  equinox  a  regular  declension  of 
atmospheric  pressure  was  experienced,  attended  with  a  stagnant, 
sultry  condition  of  the  air.  This  was  succeeded  by  a  sprinkle  of  rain 
(the  first  of  the  season  in  this  locality)  at  daylight  on  the  20th,  when 
the  lowest  reading  of  the  barometer,  as  above,  was  recorded.  As  the 
sun  entered  Libra,  however,  the  weather  presented  one  of  the  most 
favorable  specimens  of  our  autumnal  climate,  a  fresh  circulation  of 
air  being  kept  up  by  southerly  breezes. 

The  most  remarkable  feature  of  the  month  was  the  brilliant  aerolite 
which  appeared  on  the  evening  of  the  11th,  at  about  8  o'clock.  As 
it  was  seen  simultaneously  in  an  area  of  several  hundred  miles, 
bounded  by  Red  Bluffs,  Iowa  Hill,  Stockton,  San  Francisco,  and 
Santa  Cruz,  the  probabilities  are  that  at  the  time  of  its  brief  appw- 
ance  it  was  in  the  upper  regions  of  our  atmosphere,  and  that,  judging 
from  the  interval  that  elapsed  between  its  explosion  and  the  reaching 
of  the  report  here,  which  resembled  distant  thunder,  its  distance  then 
was  between  thirty  and  thirty-five  miles.  After  comparing  all  the 
different  accounts  that  have  reached  us,  it  would  seem  that  its  course 
was  on  the  southern  side  of  the  zenith,  from  SE.  to  NW.,  and  that 
its  relative  position  to  the  point  of  aspect  here  was  at  first  about  forty 
degrees  above  the  horizon,  and  twenty  when  it  vanished.  When  first 
seen  it  appeared  but  little  larger  than  Venus,  but  as  it  approached 
the  earth  it  increased  in  size  as  suddenly  as  it  diminished  again  jast 
before  bursting  into  brilliant  corruscations  of  light  that  reflected  all 
the  prismatic  colors.  The  moon  was  near  the  close  of  ifs  second 
quarter  at  the  time,  and  the  atmosphere  clear  and  transparent. 

The  Sacramento  river  fell  to  a  lower  point  than  has  ever  been  before 
observed,  which  will  be  the  zero  of  the  scale  of  a  new  river  gauge 
about  to  be  constructed  by  the  city.  Its  present  mean  temperature 
twelve  feet  below  the  surface  reads  70°,  while  that  of  well  water  at 
the  same  depth  is  150°.  The  temperature  in  the  artesian  well  at 
sixty-five  feet  below  the  surface  is  59^°. 

October. — The  mean  temperature  of  this  month  was  5^.47  minus 
the  average.  On  the  1st  the  flight  of  wild  geese  southwardly,  which 
had  been  observed  since  the  8th  September,  prepared  us  to  expect  the 
rain  that  fell  on  five  different  days— the  7th,  16th,  17th,  l»th,  and 
24th ;  and  tbough  not  amounting  to  much  in  quantity,  it  was  sufficient 
to  indicate  that  the  atmospherical  changes  which  characterize  the 
rainy  season  had  Be\i  m.    ^Vq  %lt%\»  \t^^V>  ^y»^\vxt^  on  the  20th,  and  ioe 
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formed  on  the  22d9  at  daylight.  The  effect  of  the  rains  and  snows 
was  sensibly  demonstrated  in  the  Sacramento  river,  both  quanti- 
tatively and  thermometrically.  On  the  17th,  it  rose  suddenly  ten 
inches,  and  fell  again  immediately  to  low  water  mark  ;  its  temperature 
declining  12°  lower  than  that  of  the  previous  month.  The  temperature 
of  well  water  fell  to  57°.  On  the  last  day  of  the  month  the  leaves  of 
the  willow  began  to  fall. 

November. — Although  the  readings  of  the  barometer  were  not  much 
below  the  average,  more  or  less  stormy  weather  prevailed  over  the 
greater  part  of  the  State.  In  the  south,  the  setting  in  of  the  rains 
was  attended  by  disasters  of  a  somewhat  novel  character.  A  shower 
of  sand  swept  over  a  portion  of  Los  Angeles  county,  completely  de- 
stroying the  grass  on  the  pasture  lands  About  the  same  period, 
severe  ^ales  prevailed  at  Humboldt  Bay.  The  mornings  of  the  27th 
and  30th  were  unusually  cold  for  th6  season.  The  rains  of  the  month 
did  not  make  much  impression  on  the  river,  further  than  a  rise  of 
about  9  inches  ;  its  temperature  was  46°,  while  that  of  well  water  was 
59°.  The  temperature  of  the  Artesian  well,  at  73  feet,  where  it  was 
discontinued,  stood  at  58°.50.  The  fall  of  leaf  of  the  fig,  apple,  pear, 
and  cottourwood  tree  occurred  on  the  1st,  5th,  and  30th  dates  of  the 
month  respectively. 

December. — The  month  was  rendered  remarkable  for  the  unprece- 
dented persistence  of  continuous  cold  weather  and  the  number  of  cloudy 
days — much  beyond  the  average  ()f  the  three  previous  years.  The 
barometer  maintained  an  unusually  high  range  m  consequence  of  the 
prevalence  of  northerly  winds.  The  readings  of  its  extraordinary 
maxima  were  made  on  the  evening  of  the  19th  and  morning  of  the 
20th,  while  the  wind  was  fresh  from  the  N.NW.,  and  the  temperature 
ranged  from  30°  to  40°.  Its  diurnal  mean  fell  only  five  times  below 
30  inches.  The  minimum  was  registered  on  the  29th  at  9  p.  m.,  pre- 
ceding a  SE.  storm  which  was  general  throughout  the  State.  On  the 
same  day  it  snowed  at  San  Francisco,  and  about  the  same  period  the 
Croast^ange  of  mountains  presented  the  unusual  appearance  of  being 
covered  with  snow.  The  river  was  not  much  affected  by  the  rains  of 
the  month  ;  its  temperature  read  41°. 
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RBMABK0.— Tbc  mean  mean  of  the  bnromcter  for  July  is  apparently  higher  than  that  of  June,  in  consequence 
of  some  peculiar  disiturbing  caused  in  June,  I6s>3 ;  which  month  should  have  been  regarded  as  exceptional. 
1896  being  leap-year,  of  course  a  fractional  part  must  enter  into  the  average  of  the  clear  and  cloudy  days  for 
Febmary,  as  wcU  ixa  of  the  number  of  the  days  of  the  wind. 
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ON  THE  BEST  HOURS  OF  DAILY  OBSERVATION  TO  FIKD 
THE  MEAN  TEMPERATURE  OF  THE  YEAR. 

BY  PROF.   CHESTER  DEWET. 

The  mean  temperature  of  a  day  is  to  be  obtained,  originally,  from 
observations  of  the  thermometer,  taken  twenty-four  times  daily,  or 
double  that  number.  The  mean  of  daily  and  hourly  observations  of 
this  kind  must  give  a  close  approximation  to  the  actual  mean  tem- 
perature. From  a  series  of  such  hourly  observations  the  twOj  or  three, 
or  four  hours  may  be  selected,  which  will  give  nearly  an  equivalent 
result. 

The  large  Meteorological  Society  of  Manheim,  in  Germany,  selected 
the  hours  of  7  a.  m.  and  2  and  9  p.  m.,  but  I  could  find  no  reason  for 
this  selection  in  any  accessible  work,  when  I  began  observatioDS  in 
meteorology  in  1815.  In  1816  and  1817  I  made  twenty-four  hourly 
observations  of  five  days  each  in  the  different  seasons  ;  the  first  of  the 
kind  on  record,  so  far  as  I  know,  being  made  for  thirty  days.  The 
mean  of  the  24  observations  is  41°. 50  ;  of  10  a.  m.  and  10  p.  m,  41^.45; 
and  of  7,  2  and  9  about  one  deereo  higher.  Coming  so  near  the  meftn 
I  adopted  those  hours  of  the  Manheim  Society,  for  the  ease  of  com- 
parison with  the  results  obtained  by  them. 

The  mean  of  observations  at  6  a.  m.,  2  and  10  p.  m.,  gave  a  close 
approximation  to  the  mean  of  24  observations ;  but  the  morning  hour 
would  be  too  early  for  half  the  year  in  view  of  many  observers. 

The  results  of  this  series  of  observed  temperature  I  communicated 
to  Secretary  Calhoun,  as  he  was  about  to  organize  the  system  of 
meteorological  observations,  so  successfully  made  by  the  surgeons  at 
the  military  posts  of  the  United  States  since  1819.  These  hours  were 
adopted  for  all  the  posts. 

The  fitness  of  these  hours,  7  a.  m.,  2  p.  m.,  and  9  p.  m,  for  obser- 
vations, is  sustained  by  the  following  facts  : 

1.  By  the  hourly  observations  for  a  year  at  Leith  Fort,  Scotland, 
These  give  the  mean  of  24  daily  observations,  41°. 50  ;  of  10  a.  m.  and 
10  p.  m.  very  nearly  the  same  ;  and  of  7,  2  and  9  about  one-fourth  of 
a  degree  above  the  mean  of  the  24  observations. 

2.  By  the  hourly  observations  at  Amherst  College,  Massachusetts, 
through  1839,  under  the  direction  of  Prof.  Snell.  The  mean  of  the 
24  observations  is  47°.23  ;  of  10  a.  m.  and  10  p.  m.,  is  47°. 16;  and  of 
7,  2  and  9,  is  47°.88.  This  last,  then,  is  tuxhthirds  of  a  degree  above 
the  24  mean.  Prof.  Snell  shows  the  mean  at  6  a.  m.;  2  and  10  p.  m. 
is  nearly  the  same  as  the  mean  of  the  24  observations. 

^.  By  the  **Girard  Observations,"  under  the  direction  of  Prof. 
Bache,  an  extensive  series  of  several  years,  bi-hourly  and  hourly. 

The  mean  of  7,  2  and  9  is  only  three-tenths  of  a  degree  above  that 
of  24  observations,  and  from  this  laat,  that  of  10  and  10,  differs  only 
one-tenth  of  a  degree. 

4.  Brooklyn  Heights'  Observations,  hourly,  for  1856,  by  E.  Meriam, 
esq.  I  have  summed  oxAy  tW  ^x^t  seven  days  in  each  month.  The 
mean  of  24  obsexvatioiiB  \a  41^  A^>  ^^^  ^^  ^5S  vw\i^  \^  \^  ^ery  near  the 
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same  ;  while  that  of  7,  2  and  9  is  48^.28,  or  greater  than  the  24  mean 
by  one-half  9>  degree  nearly. 

5.  At  Sacramento,  Cal.,  lat.  38  N.  The  24  mean  is  64°,41,  and 
the  mean  of  7,  2  and  9  is  64°.ll. 

Note  — By  the  last  three  it  is  evident  that  the  mean  of  7,  2  and  9 
approaches  nearer  to  that  of  the  24  mean,  as  the  places  have  a  lower 
latitude,  and  an  examination  of  the  24  hours  observation  in  the  Arctic 
regions  shows  quite  a  departure  of  the  mean  of  7,  2  and  9  from  the 
mean  of  24  observations. 

The  24  hourly  observations  give  the  mean  of  the  year — 

A*  Halle 48^.00 

AtGottingen 52    82 

At  Padua.. 56    74 

On  calculating  the  mean  of  7.  2  and  l»,  I  find  that — 

At  Halle '. 48  89 

AtGottingen 63  45 

At  Padua 57  47 

Observations  on  the  temperature  of  Salem,  Massachusetts,  were 
made  with  much  care  by  Dr.  Holyoke  for  thirty-three  years  preceding 
1819.  The  hours  of  observation  were /owr,  viz :  8  a.  m.,  noon,  sunset, 
and  10  p.  m.  By  interpolating  for  sunset,  in  my  series  of  24  daily 
observations,  I  found  that  the  mean  from  these  four  hours  is  only  a 
little  greater  than  that  of  the  three  hours.  7  a.  m.,  2  and  9  p.  m. 
Dr.  Holyoke's  mean  temperature  of  Salem  is  48.68  degrees.  The 
mean  heat  at  Leith,  by  the  24  daily  observations,  is  48.24,  and  by  the 
hours,  7,  2  and  9,  is  48.50. 

This  approximation  from  these  four  hours,  and  one  of  them  variable, 
is  another  unexpected  result. 

Between  1842  and  1855  the  observations  at  the  military  posts  were 
directed  to  be  made  at  four  periods  of  the  day,  viz :  a  little  before  sun- 
rise as  the  coldest  generally ;  at  3  p.  m.  as  the  hottest^  and  at  9  a.  m. 
and  9  p.  m,  as  approximating  the  mean  temperature  of  the  day,  but 
half  the  sum  of  the  observations  at  sunrise,  S.  B.,  and  3  p.  m.  was 
to  be  taken  as  the  mean  heat  of  the  day.  In  the  preparation  of  the 
"Army  Meteorological  Register,"  published  in  1856,  the  fourth  part 
of  the  sura  of  those  four  observations  was  taken  as  the  mean  of  the 
day,  because  Dr.  Coolidge  and  his  associate  became  satisfied  from 
extensive  comparison  of  the  twenty-four  daily  observations,  that  the 
mean  of  the  four  observations  was  nearer  the  twenty-four  mean,  than 
those  at  sunrise  and  3  p.  m.  would  give.  Dr.  Coolidge  states  also, 
that  the  evidence  was  clear  from  the  comparison  of  numerous  twenty- 
four  hourly  observations  at  the  posts  that  the  mean  of  7,  2,  and  9, 
was  for  all  the  posts,  the  nearest  approximation  of  any  hours  selected 
to  the  mean  of  the  twenty-four  daily  observations.  In  1855,  there- 
iore,  the  Surgeon  General,  Dr.  Lawson,  issued  his  circular  requiring 
a  return  to  the  original  hours  of  observation,  viz:  7  a  m.,  2  p.  m., 
and  9  p.  m. 

In  ascertaining  the  relative  correctness  of  the  results  in  the  **  Con- 
solidated Tables"  of  the  Army  Meteorological  Register,  taken  for 
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twenty-three  years  from  the  three  daily  observations,  and  for  twelre 
years  from  the  four  hours'  record,  it  was  important  to  make  some  testa. 
These  are  as  follows : 

1.  Prof.  Snell  performed  the  labor  of  interpolating  for  sunrise  in 
his  hourly  observations  for  the  year  1839,  and  sent  to  me  the  following 
result:  While  the  mean  of  the  twenty-four  hourly  observations  is 
47^.23,  the  mean  of  the  four  hours,  S.  B.,  9  a.  m.,  3  and  9  p.  m.,  ia 
47°.  13,  making  a  difference  of  only  one-tenth  of  a  degree. 

This  was  an  unexpected  result,  but  of  high  interest.  My  own  ob- 
servations interpolated  in  the  same  way  gave  only  a  little  greater 
difference. 

2.  The  Consolidated  Tables  in  the  Army  Meteorological  Register 
yield  the  following  proofs: 

a.— For  Fort  Columbus,  N,  Y.,  p.  600,  latitude  40°.42, 

The  mean  of  33  years  is 6P.69 

The  mean  of  7,  2,  and  9,  21  years,  is 6P.42 

The  mean  of  the  four  hours,  12  years,  is 51°.83 

Either  hours  give  a  close  approximation. 

6.— For  Alleghany  Arsenal,  Penn.,  p.  605,  latitude  40^.32, 

The  mean  for  21  years  is 50°.86 

The  mean  of  7,  2,  and  9,  for  9  years  is 50M3 

The  mean  of  four  hours,  12  years  is 60°.75 

This  is  another  close  approximation. 

c— For  Fort  McHenry,  Md.,  p.  607,  latitude  39^.17, 

The  mean  of  21  years  is ;..  54^.86 

The  mean  of  7,  2,  and  9,  of  12  years  is 53°.97 

The  mean  of  four  hours,  9  years  is 54°.86 

rf.— For  Fort  Monroe,  Va.,  p.  608,  latitude  37^.00, 

The  mean  of  30  years  is 69°  22 

The  mean  of  3  hours,  18  years  is 69°.2il 

The  mean  of  4  hours,  12  years  is 69°.04 

«.— For  Fort  Gibson,  Indian  Territory,  p.  624,  latitude  34^.47, 

The  mean  of  27  years  is 60°.81 

The  mean  of  3  hours,  15  years  is *. 61°.53 

Themeanof  4  hours,  12  years  is 60^.19 

/.—For  Fort  Gratiot,  Mich.,  p   627,  latitude  43°, 

Themeanof  14  years  is 46"^.29 

The  mean  of  3  hours,  9  years  is 46°.62 

The  mean  of  4  hours,  5  years  is 45^.30 

y.— For  Fort  Brady,  Mich.,  p.  629,  latitude  46^°, 

The  mean  of  26  years  is 40^.37 

The  mean  of  3  hours,  18  years  is 40^.56 

The  mean  of  4  hours,  —  years  is ^ 39^.53 

A.— For  Fort  Snelling,  Minn.  Ter.,p.  632,  latitude  46°, 

The  mean  for  34  years  is 44°.64 

The  mean  for  3  hours,  22  years  is 45°.U 

The  mean  for  4  hours,  12  years  is 44^.06 

t.— For  Forf  Leavenworth,  Kan.   Ter.,  p.  633,  latitude  39i°, 

Themeanof  23  years  is .^2°.78 

The  mean  of  3  howTft,  12  years  is 62°  35 

The  mean  of  4  \\ouTB,  W  yew^V^ 62^.65 
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k. — For  Jefferson  Barracks^  Mo.,  p.  625,  latitude  38^^, 

The  mean  of  22  years  is 55°  46 

The  mean  of  3  hours,  11  years  is 56°. 42 

The  mean  of  4  hours,  11  years  is 55°. 77 

In  all  these  only  whole  years  are  introduced,  while  in  the  annual 
means  of  the  Consolidated  Tables,  parts  of  years  are  sometimes  intro- 
duced, which  will  account  for  a  slight  discrepancy  to  be  noticed  in 
some  of  the  results. 

The  conclusion  from  the  above  results  is  that  the  observations  at  the 
three  hours,  and  at  the  four,  give  close  approximations. 

To  all  this  add  the  assertion  of  Dr.  Coolidge,  previously  mentioned, 
which  led  to  a  return  to  the  hours  of  7  a.  m,,  2  and  9  p.  m.,  at  the 
Military  Posts.  At  these  three  hours  also,  the  observations  under 
the  direction  of  the  Smithsonian  Institution  are  made  over  the  country. 

These  are  convenient  hours  for  recording  observations  over  our  ex- 
tensive country,  and  the  results  need  only  slight  correction,  according 
to  the  publications  in  the  Toronto  Observations,  and  still  less  accord- 
ing to  the  data  already  detailed. 

From  the  observations  of  1839  at  Amherst  College,  and  the  results 
communicated  by  Prof.  Snell,  I  have  deduced  the  following  table  of 
corrections.  Their  object  is  to  give  the  monthly  mean,  and  hence 
the  annual  mean  of  twenty-four  daily  observations,  by  applying  the 
numbers  in  the  table,  to  the  monthly  mean  at  any  hour,  according  to 
their  signs : 
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use  the  table,  let  the  mean  of  observations  at  7  a.  m.,  fop  the 
h  of  April  be  42^.57  ;  apply  the  correction  for  that  month  and 
in  the  table,  5.97,  and  you  have  this  sum,  48.64,  which  is  the 

of  the  24  hour  observations  for  that  month, 
r  the  two  hours,  7  and  7,  in  April,  you  would  have — 
_±^0^  ^  5  97-1.69  =  48.64^  ,1^^  ^^^^  ^^^^ 

r  the  three  hours,  7,  2,  and  9,  in  March,  take  out  the  three  means — • 
!-i — J — ± — \ — =35.42,  and  corrections  from  the  tt^bles  are 
-8.34  + 1.89  ^_0e^ 

— — — 

The  sum       34.81  is  the  mean  of  the  24  observations 
le  month  of  March, 

rB. — At  the  foot  of  the  preceding  table  are  given  the  corrections 
nervations,  made  at  various  different  hours  of  the  days,  to  show 
earer  or  more  remote  approximations  to  the  mean  of  the  24  daily 
;s. 

9  first  of  these  is  for  the  hours  3  and  9  a.  m.,  and  3  and  9  p.  m., 
Durs  adopted  by  the  Royal  Society  for  obtaining  the  approximate 
temperature.  These  hours  are  convenient,  except  that  of  3  a.  m. 
3  next  corrections  are  derived  from  one-fourth  of  the  observations 
.  m.,  2  p.  m.,  and  2  (9)  p.  m.,  the  last  being  twice  the  temper- 
of  9  p.  m.  A  very  near  approximation  is  easily  obtained  in 
^ay :  Thus,  the  mean  of  the  year,  in  Amherst  observations — 

-  -    -    7  a.  m.,  is        42°.46 

-  -    -    2  p.m.,  is        55°,29 
ice  -    -    9  p.m.,  is        91°.40 


Q =  189°.15 

'ideby4      -    -    -    =    47°.29 

1  the  correction    -    =    —  .11  from  the  table. 


prox.  mean     -    -    =    47°.  18 
in  of  the  24,  hourly  =    47°. 23 

Terence    -    -    -    -    =      0°.05,  only  gJoth  of  a  degree. 

ng  the  same  formula  for  the  Leith  observations,  the  approximate 

differs  from  that  of  the  24  observations  only  ^J^^th  degree. 

1  for  Toronto ^f^        '' 

Franklin  arsenal,  Pennsylvania -^^        ** 

Halle,  about \  '' 

Padua,  less  than ^  ** 

Gottingen yj^        '' 

Girard  observations,  not ^J^        ** 

Brooklyn  heights  abaut  the  same. 

!  advantages  of  using  the  fourth  part  of  the  observation  at  7  a. 

2  p.  m.,  and  twice  that  at  9  p.  m.,  are  obvious.   The  preceding 

tre  ample  illustration. 

3  table  of  corrections  will  have  a  special  value  in. our  country 

he  locality  inthe  heart  of  New  England,  where  the  observa- 
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tions  were  made.  No  similar  table  has  before  been  derived  from  tbem. 
While  it  presents  the  analogies  of  other  similar  tables,  it  will  be 
better  adapts  to  a  large  district  of  our  country  where  meteorological 
observations  are  being  made  systematically.  Some  gratification  will 
result  to  Professor  Snell  in  such  an  application  of  his  laborious  and 
scientific  efibrts,  in  this  particular,  in  1839. 

Such  tables,  it  is  evident,  avail  nothing  where  one  or  more  times  of 
observation,  as  sunrise  or  sunset,  have  a  constant  change,  even  though 
they  may  give  an  approximate  mean.  In  different  latitudes  sunrise 
has  different  hours,  as  well  as  sunset,  and  the  corrections  must  require 
a  far  greater  series  of  observations  and  far  more  labor.  Though  the 
four  hours  used  at  the  military  posts  for  several  years  give  an  approxi- 
mate mean,  no  correction  for  the  sunrise  observation  is  yet  obtained. 

So  great  is  the  labor  of  making  the  observations,  and  of  discussing 
them  for  practical  purposes,  that  the  fewest  practicable  hours,  not 
exceeding  three,  should  be  adopted  for  the  observationa  of  meteor- 
ologists generally.  Only  a  few  observers,  who  are  favorably  situated 
also,  can  afford  to  make  hourly  observations  for  a  year  or  for  yean; 
and  when  such  have  been  made,  as  enable  observers  to  make  the  cor- 
rections from  prepared  tables,  the  great  object  will  be  attained  by 
using  only  three  hours  of  observation.  The  last  line  of  corrections  in 
the  preceding  table  is  derived  from  six  hours  of  observation,  used  for 
some  time  at  the  Toronto  Observatory,  viz :  six  and  eight  a.  m.,  two 
and/our  and  ten  p.  m.,  and  txodve^  or  midnight.  Though  the  correc- 
tions are  very  small  for  these  six  hours,  they  are  too  numerous  for 
ordinary  object  or  advantage.  The  same  objection  lies  against  the 
use  of  any  four  hours  separated  by  six  hours,  as  one  and  seven^  both 
a.  m.  and  p.  m.;  which,  however,  give  very  nearly  the  mean  of  24 
observations  a  day.  Some  of  these  hours  will  be  very  inconvenient 
and  troublesome.  Take  even  the  hours  adopted  by  the  Royal  Society, 
8  and  9  a.  m.,  and  3  and  9  p.  m.;  3  a.  m.  is  a  very  inconvenient  hoar, 
though  the  four  give  very  nearly  the  mean  of  the  daily  24  obseiTa- 
tions,  as  shown  in  the  first  line  of  particular  hours. 

In  a  series  of  observations  of  twelve  years,  like  those  in  the  **Army 
Meteorological  Register"  of  1856,  these  four  hours,  or  any  four  hours, 
would  require  a  million  more  observations  than  the  three  hours,  be- 
sides increasing  the  labor  of  the  reductions  one-third  more  than  is 
necessary  to  attain  the  same  approximation  to  accuracy. 

It  is  hoped  that  adequate  evidence  of  the  value  of  observations  at 
the  hours  7^  2  and  9,  has  been  presented,  and  that  a  near  approxi- 
mation to  the  true  mean  is  attainable.  The  results  may  be  corrected, 
if  need  be,  by  the  prepared  tables. 

Rochester  University,  March  31,  1858. 


METEOEOLOOT. 


317 


METEOROLOGICAL  OBSERVATIONS  AND  RESULTS. 

BY  J.   WIESSNER. 

Ist.  The  daily  results  of  mean  temperature  of.  the  air  in  shade,  as 

served  on  a  farm  in  the  District  of  Columbia. 

2d.  The  monthly  results. 

Jd.  A  trial  adjustment,  assuming  that  the  mean  motion  of  tem- 

rature  may  be  represented  by  the  motion  of  an  elastic  ball  jumping 

and  down. 

1th.  A  comparison  of  the  Washington  summer  with  the  summers 
Naples,  Rome,  Constantinople,  Petersburg,  and  Savannah. 
The  probable  error  for  the  Washington  series  being  very  small, 
3WS  that  the  observations  were  made  carefully  and  in  large  num- 
r  ;  also,  that  the  last  summer  was  a  very  regular  one. 
The  figures  in  the  former  table  for  adjusting  the  daily  observations 
ve  the  probable  error  zfc  0°,3,  so  that  ten  years'  further  observa- 
»ns  will  make  them  correct  to  the  last  figure. 
Next,  a  table  containing  p  for  each   day  of   observation.     By 
ing  the  three  tables  and  tne  simple  formula  to  =^  t^  -{-  p  tVy  all 
e  observations  now  at  the  end  of  1867,  4,500  in  number,  may  be 
computed  and  compared  with  the  individual  records,  which  will 
ire  an  average  probable  error  of  a  single  observation  and  reduction, 

=b  1^.4. 

Mean  temperature  (f  the  air  in  (he  shade  of  the  Dutrid  (^Oobanbia, 


ktte. 

October. 

November 

December, 

January, 

February, 

March, 

Remarks. 

December, 

1855. 

1855. 

1855. 

1856. 

1856. 

1856. 

1866.t 

•F. 

• 

• 

• 

• 

• 

0 

1 

57.4 
59.0 
58.3 
55.0 
48.6 
50.3 
54.3 

39.4 
38.0 
43.1 
45.5 
36.7 
30.9 
40.3 

31.4 
99.5 
30.4 
15.8 
18.5 
96.4 
389 

28.8 
23.0 
10.2 
7.5 
14.0 
16.9^ 
33.8 

31.8 
34.3 
33.3 
42.1 
30.7 
34.3 
28.8 

Mean  for  this  period 
36*.  1,  or  after  ad- 
justment, 35"  8.  Let 
H   be   the  number 
of  weeks  beforp  or 
aAer     the     week, 
(Feb.  3— 8,)+after, 

3 

3 

4 

5 

»•*•    •  •••  • 

6 

6*2.8 
46.4 

7 

8 

45.5 
52.6 
58.8 
6U.6 
45.9 
41.4 
48.9 
58.3 

55.9 
48.9 
44.9 
53.9 
56.0 
69.0 
49  3 
49.6 

35.6 
55.9 
35.8 
28.6 
96.0 
34.7 
33.0 
39.6 

16.7 
50 
9.5 
11.0 
93.6 
30.9 
30.0 
97.5 

33  1 
29.0 
29.2 
83.3 
34.1 
8.6 
10.6 
26.9 

35.6 
19.6 
15.1 
37.9 
34.0 
39.7 
36.1 
36.3 

—  before ;  then  the 
adjustment      gave 
the  mean  tempera- 
ture for  any  week 
u  by  the   formula: 
tm.=  35»,3+ 0.130 
II*  with  the  proba- 
ble error,  ±  4».5. 

tf 

10 

11 

13 

13 

14 

15 

16 

53.8 

63.5 

55.6 

37.9 

34.7 

31.6 

The  probable  error 

28.7 

17 

46  3 

47.0 

45.3 

27.1 

19.3 

35.4 

oftbeweeklymeans 

37.0 

18 

53.6 

468 

36.5 

25.5 

31.9 

39.3 

as  found  from  ob- 

19  8 

19 

55  4 

41.4 

97.9 

97.9 

19.4 

34.7 

33.0 

90 

58.6 

35.0 

30.0 

16.0 

31.6 

43.3 

1'.8.         ' 

35.8 

91 

60.6 

40.1 

356 

17.1 

31.6 

41  9 

81.7 

S£2 

53.9 

38.5 

43.0 

18.9 

35.6 

39.4 

18.5 

23 

42.1 

35.6 

50.3 

17.4 

38.0 

.   40.3 

13.4 

94 

38.7 

46.4 

40.6 

17.8 

33.1 

41.4 

33.8 

35 

38.7 

38  5 

33.4 

17.6 

34.7 

39.9 

35.8 

96 

43.1 

51.3 

94.3 

11.8 

33.1 

33.3 

31.9 

97 

49.1 

43.8 

19.2 

23.9 

30  6 

36.5 

33.4 

28 

58.6 

39.9 

30.7 

29.8 

31.8 

• 

41.8 

99 

51.8 

35.3 

93.7 

33.4 

33.5 

39.3 

30 

60.3 
55.8 

38.3 

96.0 
96.0 

17.4 
15.8 

33  8 

31 

30.3 

tfean... 

51.5 

47.8 

36.0 

20.7 

96.1 

34.5 

97.8 

*  Tbermomoter  broke. 


f  Mew  station  and  tbermometer,  east  comer  Disuict  of  Columbia. 
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A  table,  [tv]^  of  use  for  the  reduction  of  observations  for  tempera- 
ture of  the  air  in  the  shade,  made  at  different  hours  of  the  day  by  the 
formula 

to  =  t^   +  JP  tr 

to.  The  observed  temperature. 

t^.  The  mean  of  the  24A. 

p.  A  factor  depending  on  the  disposition  of  the  atmosphere  for  solar 
heat,  the  mean  fietctor  of  the  month  being  unit. 

p  w.  The  correction  to  the  mean  temperature  of  the  day  to  get  out 
the  observed  one. 

t^  and  p  are  to  be  found  for  each  day  by  the  method  of  least  squares, 
or  by  a  good  approximation  to  it,  by  a  calculation  shown  on  the  next 
page. 
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Example. 
Reduction  of  observation  for  temperature  by  the  formula 
East  corner  of  the  District  ot  Columbia,  September  1,  1857. 


Observed. 

Equations  of  condition. 

Comp'd  A. 

h.  TO. 

A.M.    6  30 

o 
55.0  =  /„  —  8  2 

P 

—  18.4  =  — 

10.8  p 

o 
56.9  —  1.9 

6  00 

57.8  = /„  — 7.6 

P 

—  15.6  =  — 

10.2J0 

57.8       0.0 

7  00 

63.8  =  <„  —  4  2 

P 

—    9.6  =  — 

6.8  JO 

63.0  +  0.8 

8  00 

67.8  =  <„  +  0.3 

P 

—    5.6  =  — 

2.3  j» 

69  8  —  2.0 

9  00 

738  =  /„  +  25 

P 

+    0.4  =  - 

0.1  p 

73  2  +  0.6 

10  00 

77.0=  <„  + 5.4 

P 

+    3.6  =  + 

2.Sp 

77.7  —0.7 

11  00 

80.8  =  C  +  7-3 

P 

+    7.4=  + 

4.7  JO 

80.6  +  0.2 

PM.  12  15 

83  0  =  /„  -h  9  0 

P 

+    9.6=  + 

6.4 /J 

83  2  —  0  2 

1  15 

83.8  =  <„-!-  9.4 

P 

+  10.4  =  + 

6.8  JO 

83  8        0.0 

2  00 

83.8  =  /„  + 9.3 

P 

+  iO.4  =  + 

6.7  p 

J-3.7  +  0.1 

3  00 

83.0  =  <„  + 9.0 

P 

+    9.6=  + 

6.4  p 

83.2  —0.2 

4  00 

81.8  =  <„  +  8.0 

P 

+    8.4  =  + 

5.4  p 

81.7  +0.1 

5  00 

79.8  =  /„  +  6.4 

P 

+    6.4  =  + 

3.8  p 

79.2  +  0.6 

7  15 

70.5  =  <„  +  0.1 

P 

25p 

69.6  +  0.9 

8  15 

67.5  =  <„  —  1.9 

P 

—    5.9  =  — 

46p 

66.6  +  1.0 

9  00 

66.0  =  <„  —  2.8 

P 

—    7.4  =  — 

5.4iJ 

65.7  +  0.3 

73.4  =  <„  +  2.6 

P 

131.2  = 

8b.5p 

*  VA  =  9.6 

*  2"  A  =  9.6:  15.5  =  0.62 
0.09 


Normal  eq., 
No.  of  observations,  16. 
Result, 


±  0.53 


p=:  1.53 
^„=69°.4±0.13 
e,  =  ±  0.5 
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00 


2! 


+3 


I 


Is 


l1 


^1 

.1* 

si 


•i«»A 


■uoiSaf 


'jaqmaoaa 


•iaqmaAON 


•jaqopo 


•jaqotaidas 


nintev 


•xmr 


•9!inf 


•ivw 


•I!idv 


•quvW 


*Xi«njqaj 


'Xnnuuf 
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aoao»^aoc<«o«^niQr<^abaoao»ad«^-^-^oiVor<^ 

II  M  II  I  M  M  M  M  M  M  Mill 


p-^or«(»aor>^30oor»e«^or»e»«oanmvao« 
o!o^'^*o«>oi^n«ooD'a»do3a»r<^'ve*^e«-^«3r^ 


i  M  II  M  +H 


f-+++l  II  11 
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Mean  iemperatUTt  (^  the  air,  m  the  thadt,  of  ike  DUtfid  of  Columbia. 


b 

JB 

• 

i 

1 

1 

1 

1 

< 

i 

i 

i 

t 

1 

© 
1 

K 

1 

35.7 

40.0 

48  3 

51.1 

79.9 

* 

74.9 

69.5 

54.7 

46.0 

44.6 

23.7 

22.6 

30.7 

60.0 

70.1 

* 

74.6 

71.4 

01. 8 

50.0 

37.8 

19.0 

21.9 

34.7 

62.8 

68.3 

* 

74.5 

69.5 

63.2 

43.3 

44.3 

42.0 

32.7 

49.6 

61.1 

68.5 

* 

72.5 

74.5 

56.5 

42.6 

37.4 

46.9 

34.6 

60.7 

63.4 

.53.8 

* 

72.8 

75.4 

56  6 

53  3 

43.0 

54.0 

3b. 7 

48.0 

61.1 

61.3 

* 

73.7 

72  5 

54.4 

64  9 

43.6 

49.8 

26.4 

33.7 

56.9 

68.8 

* 

71.8 

58.8 

54.7 

66.7 

44.7 

5Q5 

23  9 

44.1 

61.0 

70.9 

* 

73.1 

58.0 

53.7 

71.9 

55.7 

27.2 

29.4 

505 

6-2.0 

68.0 

74.7 

77.0 

63.1 

55.9 

71.5 

64.5 

25  1 

27.0 

46.6 

68.7 

65.6 

75.9 

74.9 

69.0 

5«.4 

43.4 

45.8 

17.5 

33.5 

50.0 

51.3 

6H.8 

74.3 

75.0 

71.1 

59.6 

39.5 

37.3 

26.0 

99.0 

43.9 

51.9 

70.7 

75.6 

76.5 

72.6 

64.0 

42.8 

29.5 

38.6 

26.7 

37.0 

57.4 

75.0 

79.0 

81.3 

7-2.0 

652 

50.5 

300 

40.6 

38.4 

42.3 

63.5 

75.3 

77.6 

84.4 

73.3 

67.0 

37.6 

40 .« 

52.1 

40.2 

4i.3 

58.4 

75.2 

77.7 

82  5 

71.6 

63  9 

30.0 

41.8 

59.8 

43.1 

40.3 

57.5 

79.7 

76.1 

73.6 

65.3 

53  6 

41.6 

40  4 

6U.0 

45.1 

38.7 

59.2 

75.8 

75.9 

78.8 

78.2 

60.8 

45.3 

45.0 

56.0 

53.1 

39.2 

50.0 

75.8 

75.7 

75.3 

76.3 
61.8 

53.7 

46.5 

52.2 

62.3 

41.9 

41.5 

43.6 

67  9 

81.5 

71.8 

61.6 

41.8 

43.6 

39.0 

44.1 

35.1 

44.5 

75.2 

80.8 

69.3 

647 

43.2 

26.4 

35.9 

47.7 

48.4 

40.5 

50.8 

74.6 

78.0 

60.8 

61.0 

40.6 

31.0 

34.8 

38.6 

48.9 

39.5 

60.6 

75.0 

67.1 

65.4 

43.5 

42.0 

42.0 

44.4 

48.& 

45.9 

64.9 

71.9 

70.0 

58.8 

49  5 

47.8 

38.7 

52.0 

60.U 

47.2 

67.7 

73.9 

66.4 

57.8 

58.2 

30.7 

36.5 

61.9 

53.0 

51.2 

71.7 

76.7 

64  7 

59.2 

54.8 

2-2.0 

30.3 

41.8 

41.0 

52.3 

72.5 

.79.8 

70.6 

65.4 

49.2 

22.0 

32.7 

38.7 

41.2 

56.3 

697 

79.2 

69.4 

67.5 

48.0 

29.8 

30.4 

42.8 

44.0 

53.8 

•7  4 

79.0 

76.5 

66.5 

41  9 

.32.5 

37.3 

40.4 

50.4 

64  8 

77  7 

68.7 

54.5 

45.7 

41.0 

40.4 

46  4 

61.4 

65.8 

74.2 

65.2 

49.7 

45.2 

41.7 

38.5 

45.8 

71.1 

75.2 

65  7 

426 

38.9 

42.7 

38.9 

44.9 

60.4 

70 

6 

76.7 

72.9 

66.5 

53.7 

43.9 

40.6 

5a».8 


*  New  thermometer  from  the  Smithsonian  Institution, 
t  Thermometer  broke  during  the  hailstorm  of  June  21. 


21  8 
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Adjustment  </  temperature  for  Waahington,  Summer  1857. 


m. 

—  3 

—  2 

Arg- 

Aprfl  -  3 
May   -2 

Oba.        Assumed  eq.  of 

*                ctimlition. 
44.9  =  ar  —  3y4-9x 
60.4  :^ff^2y4-'^' 

—  18.8  =  —  3  y  +  5  jr 

—  3.3  =  — 2  y 

—  18.8  +18.8  -    6.» 

—  6.9  +  3.3  -  10.0 

—  1 

June  —  1 

70.6  =  »  —  1  y  +  1  * 

+    6.9  =  —  ly  — 3e 

-13.0  + 9.9  ;J5;| 

—  9.9  +  2.8      

+   17.3 

-  10.0 

0 

+  1 

July         0 
Aug.   +  1 

76.7  =  * 

72.9  =  »  +  1  y  +  1  * 

+  13.0  =               —  4  * 
+    92  =  +  ly-3x 

+  2 
+  3 

gepi.  +  2 
Ocl.    -j-  3 

Uean 

66.5r=x  +  2y4.4* 
53.7  =  ar  +  3y  +  9* 

+    2.8=i  +  2y 

-  10.0  =  +  3  y  +  5  jr 

—  57.9 

...  63.7  =  X               +  4  jr 
+  11.6 

75.3 

Normal  Eq. 
~  57.9  =  20  * 
+  17.2  =  12  y 

Solution. 
*  =  -    2.90 
Sf  =  +    1.4 
X  =       75.3 

Waakwgtcn,  Summer,  750.  S  F.  +  1.  4  m  —  2.  90  fn«  di  0°.  6. 


April. 

M.y. 

June. 

July. 

Aug. 

Scpu 

Oct. 

Sum  or  Bend. 

+    75  3 
—      4.2 

+    75.3 

-  2.8 

—  11.6 

+    75.3 

-  1.4 

—  2.9 

+    75.3 
+      1.4 
-      2.9 

+    75  3 
+      2.8 
-    U.6 

+    75^ 
+      4.2 
—    26.1 

±\i 

—    26.1 

3.3:«  =  0.55 

±0.17 

+    45.0 
Ketld'18— 
—      0.1 

+    60.9 
—      0.5 

+    71.0 
-      0.4 

+    75.3 
+      1.4 

+    73.8 
—      0.9 

+    66.5 
0.0 

+    53.4 
+      0.3 

Mean. 
1.4:5.8=    0.24 
24  30 

15.5 


Maximum  v'  temp.  July  93,  75*. 4 
75.3 
+    0.3 
—    0.2 

75.4 


For  comparison — 

The  summer  of  Naples Lat.  40*. 9 75*. 0  + 

Rome 41.9 73.9  + 

Const  intinople            77.7  + 

Petersburg....            59.8 61.7  + 

Savannat.....           32.1 80.3  + 


1.3 

m 

_ 

1.75 

m» 

+ 

0.7 

1  3 

m 

-~ 

1.69 

m* 

+ 

0.7 

1.3 

m 

_ 

2.05 

m' 

-«- 

1.5 

0.9 

m 

__ 

9.70 

m' 

-- 

0.8 

0.6 

m 

— 

1.28 

m* 

± 

0.7 
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OBSERVATIONS  ON  NATURAL  PHENOMENA. 

BY  STILLMAN  MASTERMAN,   ESQ. 

.  Weld,  Maine,  Fehmary  26,  1857. 

Dear  Sir  :  Pursuant  to  my  promise,  I  present  to  you  the  registry 
certain  miscellaneous  natural  phenomena  observed  by  myself  during 
few  past  years,  belonging  principally  to  the  departments  of  meteor- 
ogy  and  astronomy.  Fragmentary  and  unsystematic  as  the  obser- 
tions  are,  they  can  be  of  comparatively  little  value ;  however,  as 
ery  phenomenon  of  nature,  even  the  most  trifling,  is  worthy  of  a 
ace  in  the  great  study  of  the  universe,  and  as  you  are  desirous  of 
llecting  all  registries  of  natural  phenomena,  I  deem  it  proper  to 
ace  them  at  your  disposal.  The  accompanying  observations  were 
ade  with  no  idea  of  placing  them  before  the  public,  but  under  the 
nviction  that  perhaps  they  might  be  of  some  use  in  my  future  scien- 
ic  investigations.  Moreover,  they  were  conducted  during  fragments 
time  which  happened  not  to  be  taken  up  by  what  I  considered  to  be 
3re  important  duties,  therefore  in  many  cases  they  are  separated  by 
ag  intervals  of  time,  not  from  the  want  of  phenomena  to  observe, 
t  from  an  inability  to  make  trustworthy  observations.  So  few  ob- 
rvations  afford  very  insuflScient  data  for  generalizations  ;  however, 
e  coincidence  of  certain  results  with  those  derived  fr.)m  more  exten- 
re  series  are  frequently  very  apparent.  The  following  are  some  of 
e  well  known  principles  which  the  annexed  observations  tend  to 
nfirm : 

1.  That  shooting  stars  have  been  more  numerous,  at  least  for  a  few 
st  years,  on  or  about  the  10th  of  August,  and  for  a  number  of  days 
th  before  and  after  that  date,  than  at  other  times  of  the  year. 

2.  That  thdse  meteors  frequently  leave  long  bright  trains  behind 
em  in  the  sky. 

3.  That  during  an  exhibition  they  commonly  have  otie  general 
recti  on  of  motion. 

4.  That  exhibitions  of  the  aurora  borealis  commonly  commence  at 
early  hour  of  the  evening. 

5.  That  auroral  exhibitions  generally  have  their  maximum  before 
idnight, 

6.  That  in  our  latitudes  auroras  have  been  seen  in  all  parts  of  the 

7.  That  the  zodiacal  light  may  be  seen,  in  the  absence  of  the  moon, 
clear  evenings  during  the  months  of  January,   February,   and 

arch. 

8.  That  this  cone  of  light  lies  nearly  in  the  plane  of  the  ecliptic. 

9.  That  the  zodiacal  light  at  times  may  be  traced  above  90^  from 
3  sun. 

Yours,  truly, 

STILLMAN  MASTERMAN. 
Professor  Joseph  Henry, 

Secretary  of  the  Smithaonian  Institution. 
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A. 
OBSERVATIONS  OF  SHOOTING  STABS. 

WELD,   FRANKLm  OOUNTT,   MAINE. 

1847 — December  11. — At  Sh.  30m.  p.  m.  I  saw  a  very  brilliant 
shooting  star,  which  fell  in  the  northwest.  I  should  judge  that  when 
it  was  in  sight  I  could  have  read  the  smallest  print  without  difficultj 
in  its  light.  It  left  a  bright  streak  or  tail  of  phosphorescent  matter, 
60°  or  70°  in  length,  which  remained  motionless  for  about  30  seconds, 
when  it  gradually  vanished.  The  i^ucleus  of  light  was  apparently  of 
three-fourths  the  diameter  of  the  lunar  orb,  and  it  was  about  2  seconda 
in  passing  over  70°  of  the  celestial  sphere,  disappearing  very  near  the 
horizon. 

1849 — September  15. — Saw  three  large  shooting  stars. 

September  19.— Observed  three  shooting  stars. 

September  20, — At  8A.  p.  m.  I  observed  a  brilliant  shooting  star, 
enveloped  in  a  nebulous  mist,  and  having  a  cylindrical  cometic  t«il, 
4°  in  length.  It  shot  out  brilliant  jets  or  tufts  of  rays  from  its  nucleus 
on  its  foremost  side,  which  were  bent  back  into  the  tail,  presenting, 
in  miniature,  the  phenomena  of  Halley's  comet,  so  conspicuous  to 
astronomers,  during  its  last  return  in  1835.  It  passed  between  a  An- 
drcmedce  and  ^  Pegasiy  towards  Fomalhaut,  describing  60°  of  the 
heavens  in  about  2  seconds'  time.  I  also  observed  two  other  shooting 
stars  on  the  same  evening. 

October  3,  evening. — Saw  two  shooting  stars. 

November  14. — In  the  evening  I  saw  four  shooting  stars. 

1850 — August  4. — At  8A.  30m.  p.  m.  I  observed  a  large  met^ric 
star.  Its  path  was  marked  by  a  trail  of  light  nearly  15'  in  width, 
which  disappeared  in  about  4  seconds'  time.  Its  path  lay  from  a 
Cygni  to  near  t  Sagittarii. 

August  5. — At  9A.  p.  m.  saw  two  shooting  stars.  The  first  appeared 
to  be  as  bright  and  to  subtend  nearly  the  same  angle  as  the  planet 
Jupiter.  It  passed  from  Unuk  al  Hay  in  the  Serpent  to  Ardurus  in 
about  three-iourths  of  a  second.  The  other  appeared  like  a  mere  line 
of  light  described  by  a  brilliant  point,  and  vanished  in  an  instant. 

August  7. — At  9A.  30m.  p.  m.  saw  a  meteoric  star,  apparently  to 
pass  from  near  d  Draconis  by  ^  of  that  constellation  to  the  foot  of 
Btrcules.  It  appeared  to  be  a  streak  or  trail  of  light  about  8°  in 
length,  and^  if  my  measurement  of  time  can  be  trusted,  it  described 
an  arc  of  30°  in  less  than  a  half  second. 

August  9. — In  the  evening  saw  four  shooting  stars. 

August  10. — Between  8A.  30m.  and  9A.  20m.  p.  m.  I  saw  thirty-fbnr 
shooting  s^ars,  some  of  which  were  very  brilliant.  All  excepting  fonr 
small  ones  appeared  to  pass  down  the  Via  Lacte^  or  near  to  and 
parallel  with  it,  from  the  northeast  to  the  southwest,  some  as  follows : 
8/1.  30m.,  one  passed  from  near  e  Cygni,  between  a  and  ,S  AquiUe,  to 
the  Milk  Dipper  in  Sagittarius;  8A.  35. m,  two  passed  friim  JSculeus 
to  the  head  of  Capricomus;  8A.  40m.,  one  passed  from  tj  Ophiuchi  to 
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JSoorpio ;  8/1.  48m.,  one  passed  from  Scutum  Sohieaki  to  ;'  Sagittarii; 
SA.  SSm.,  observed  two  at  the  same  instant,  having  their  paths  nearly 
parallel  with  each  other,  and  about  8°  apart.  One  passed  to  the  east 
and  the  other  to  the  west  of  the  MUk  Dipper,  All  of  the  foregoing 
seven  meteors  were  accompanied  by  trails  of  light. 

August  11  — Betwjeen  lA.  and  2A.  a.  m.,  saw  twenty-one  shoot- 
ing stars  during  ten  minutes'  observation.  They  passed  down  the 
MUky  Way  from  Gygnua  to  Scutum  Sobieski.  A  greater  part  of  them 
were  attended  by  trails  of  light, 

September  1. — At  about  9A.  10m.  p.  m.,  there  was  a  brilliant  meteor 
in  the  west,  which,  approached  the  horizon  rather  slowly,  describing 
in  appearance  a  serpentine  line.  Its  light  was  almost  equal  to  that 
of  the  full  moon,  and  its  apparent  diameter  nearly  20'. 

September  4.— Between  lA.  and  4A.  a.  m.,  observed  eight  shooting 
stars.     Some  of  them  left  brilliant  trails. 

September  22. — In  the  evening,  saw  two  shooting  stars  fall  in  the  SE. 

September  30. — Between  8A.  5m.  and  8A.  10m.  p.  m. ,  saw  two  shoot- 
ing stars  fall  to  the  southwest.  Between  9A.  45m.  and  lOA.  of  the  same 
evenings  I  saw  three  shooting  stars  pass  near  to  the  Milky  Way  and 
parallel  with  it. 

October  7. — In  the  evening,  saw  three  shooting  stars. 

October  9. — In  the  evening,  saw  four  shooting  stars. 

October  30. — In  the  morning,  saw  a  brilliant  shooting  star.  Even- 
ing of  same  day,  saw  two  shooting  stars.  One  appeared  to  rise  up- 
wards from  the  earth.  It  was  in  the  vicinity  of  the  constellation 
Perseus. 

November  1. — About  4A.  a.  m.,  observed  two  meteoric  stars. 

November  10. — 8A.  30m.  p.  m.,  saw  a  meteoric  star. 

November  12. — 6^A.  p.  m.,  saw  a  brilliant  shooting  star  pass  from 
near  S  Capricomus  to  ^  Draconia,  It  left  a  conical  trail  of  light, 
which  remained  visible  but  a  little  more  than  one  second.  Between 
7A.  and  8A  ,  saw  a  shooting  star. 

November  13  — At  6A.  30m.  p.  m.,  saw  a  meteoric  star. 

November  20. — In  the  evening,  I  saw  a  swiftly  moving  shooting 
star.     I  judged  that  it  moved  20°  of  the  sphere  in  \  second. 

Novernber  24.- — 7A.  p.  m.,  I  saw  a  meteoric  star. 

December  1. — In  the  evening,  saw  two  shooting  stars. 

December  30. — 6/i.  38m.  p.  m.,  saw  a  brilliant  meteoric  star. 

1851 — January  11. — Evening,  saw  a  small  shooting  star. 

tTanuary  24. — Evening,  observed  two  shooting  stars. 

March  31. — I  saw  two  shooting  stars. 

STILLWATER,   MINNESOTA  TERRITORY. 

1851 — Jvly  19. — In  evening,  saw  four  shooting  stars. 

August  5. — In  the  evening,  observed  two  shooting  stars. 

August  9. — In  the  evening,  saw  three  shooting  stars  during  fifteen 
luinutes'  observation. 

August  10, — In  the  evening,  saw  nine  shooting  stars  during  one 
hour's  observation. 
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August  20. — In  the  evening,  saw  four  shooting  stars  during  thirty 
minutes'  observation. 

August  21. — In  the  evening,  saw  three  shooting  stars  during  forty- 
five  minutes'  observation. 

August  22. — In  the  evening,  saw  two  shooting  stars  during  fifteen 
minutes'  observation.  In  the  same  evening  I  saw  a  shooting  gt^r 
apparently  rise  upwards.  It  was  about  three  spconds  in  moving  45°, 
and  made  an  angle  with  the  horizon  of  about  30°. 

August  26. — in  the  evening,  saw  five  shooting  stars  during  forty- 
five  minutes'  observation. 

August  27. — In  the  evening,  saw  three  shooting  stars  during  thirty 
minutes'  observation. 

August  28. — In  the  evening,  saw  two  shooting  stars  during  sixty 
minutes'  observation. 

September  18. — In  the  evening,  saw  three  shooting  stars.  One 
appeared  to  rise  upwards  more  than  30°  of  the  vertical. 

September  23  — Saw  a  very  brilliant  shooting  star. 

September  24. — In  the  evening,  saw  two  meteoric  stars. 

September  25. — In  the  evening,  saw  three  shooting  stars. 

September  26. — In  the  evening,  saw  three  shooting  stars. 

September  28. — In  the  evening,  saw  a  meteoric  star. 

September  29. — In  the  evening,  observed  a  brilliant  shooting  star. 

SUMMARY   RECAPITULATION. 

Whole  number  of  shooting  stars  recorded  €is  observed  pre- 
viously to  the  beginning  of  the  year  1852 173 

Observed  previous  to  the  year  1850 , 16 

Observed  during  the  year  1850. 100 

Observed  during  the  year  1851 • 57 

During  the  last  five  months  of  1850^  I  usually  passed  an  hour  or 
two  in  the  open  air  on  every  clear  evening,  and  noted  down  all  of 
the  shooting  stars  that  I  saw,  the  number  in  ^ach  month  being  as 
follows : 

August , 63 

September 16 

October 10 

November 8 

December 3 

Total 100 


During  1851,  I  not  only  passed  much  less  time  in  making  such 
observations,  but  likewise  recorded  only  a  part  of  the  observations 
made.  The  following  is  the  number  recorded  as  seen  in  each  of  the 
months  of  that  year : 

January..... 3 

February 0 

March 2 

April 0 

May 0 


HETEOROLOOT.  327 

June .^ 0 

July 4 

August 34 

September 14 

October , 0 

November 0 

December 0 

Total.... 67 


B. 
AURORA  BOREALIS  AND  OTHER  METEORS. 

WELD,   FRANKLIN  COUNTY,   MAINB. 

Bemarkable  Meteor. 

1850 — September  30. — At  9A.  30m.  p.  m.  I  saw  a  remarkably 
strange  meteor  in  the  southern  sky.  Its  shape  was  that  of  an  ellip- 
tical zone  or  ring,  and  when  first  seen  its  centre  was  about  5°  east 
and  the  same  distance  north  of  Fomalhauty  or  in  R.  A.  23A,  9m., 
and  declination  25°  23'.  Its  longer  axis  lay  in  nearly  an  east  and  west 
direction.  The  length  of  its  transverse  axis  was  about  10°,  and  of  its 
conjugate  diameter  5°.  Width  of  the  bright  belt  or  annular  surface 
on  the  upper  part  of  the  ellipse  2°,  on  its  lower  part  1°.  The  north- 
ern part  was  very  brilliant,  but  its  southern  part  was  dimmer.  It 
moved  slowly  to  the  westward,  and  also  had  a  rotary  motion.  At  9A. 
45m.  its  centre  was  4°  north  of  Fomalhaut  and  on  the  same  declina- 
tion circle  ;  being  less  brilliant  than  when  first  observed,  but  of  the 
first  noticed  figure. 

At  lOA.  its  centre  was  in  about  R.  A.  22A.  25m.^  and  declination 
27°  23'.  Its  length  was  then  nearly  15°,  and  width  3°.  It  was 
scarcely  perceptible.     It  disappeared  at  lOA.  10m. 

STILLWATER,   MINNESOTA  TERRITORY. 

First  Class  Aurora. 

1851 — September  29. — In  the  evening  there  was  a  remarkable  exUi- 
bition  of  the  Aurora  Borealis,  Soon  after  dark  I  observed  a  small  and 
brilliantly  white  arcA,  having  its  point  of  culmination,  which  was  about 
10°  above  the  horizon,  very  nearly,  if  not  precisely,  in  the  magnetic 
meridian,  in  the  north.  (The  magnetic  needle  has  a  variation  at  this 
place  of  about  9-^°  east,  epoch  1850.)  Soon  after  this,  deep  red  streamers 
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were  shot  upward  from  the  arch,  10  or  15  degrees  apart,  along  ite 
whole  length,  which  converged  to  a  focus,  as  it  were,  in  the  south  mag- 
netic pole  of  the  dipping  needle.     One  of  these,  which  stretched  like 
a  hroad  hand  along  the  magnetic  meridian,  was  of  a  deep  crimson  or 
almost  blood  color.     After  a  short  pause  the  northern  arch  began  to 
rise  slowly  towards  the  zenith,  where  it  was  apparently  dispersed. 
On  the  disappearance  of  the  first  arch  in  the  zenith  a  second  arch 
began  to  form,  and  w€is  soon  completed,  in  the  south,  just  as  if  it  was 
the  reuniting  of  the  first  arch  after  passing  the  zenith  ;  also  concentric 
with  the  magnetic  meridian,  and  having  an  altitude  of  30°  above  the 
southern  horizon.     The  extremities  of  this  southern  areh  reached 
nearly  40°  on  each  side  of  the  magnetic  meridian.     Beneath  this  arch, 
which  was  about  5°  in  breadth,  was  an  intensely  black  arch  conceo- 
tric  with  the  white  one.     Just  as  the  southern  arch  was  formed,  two 
deeply  red  belts,  springing  from  the  horizon  at  the  points  formerly 
occupied  by  the  extremities  of  the  northern  arch,  stretched  themselves 
through  the  zenith,  crossing  each  other  at  that  point,  and  ran  down 
nearly  to  the  southern  arch.     These  soon  vanished,  when  a  black  seg- 
ment of  a  circle  was  formed  in  the  magnetic  north,  having  its  edge 
fringed  with  a  silvery  white.     During  this  the  southern  arch  had 
remained  nearly  unchangeable.     Presently,  alternately  red  and  white 
streamers  darted  up  from  the  horizon,  or  near  to  it,  all  around  the  con- 
cave, varying  in  width  from   1°  to  3°  or  4°  and  converging  towards 
the  zenith,  the  southern  arch  still  remaining  as  before.     On  the  ceasing 
of  this  phenomenon  the  southern  arch  became  serpentine  in  its  course. 
About  two  hours  after  this,  that  is  about  11  o'clock,  the  aurora, 
arriving  at  its  maximum,  presented  a  most  beautiful  spectacle.    The 
whole  northern  sky,  from  the  east  to  the  west,  became  thickly  beset 
with  a  multitude  of  stud  like  streamers,  in  the  north  coming  to  within 
only  about  16°  of  the  horizon,  but  at  the  east  and  west  meeting  the 
horizon  along  an  azimuth  of  nearly  30°,  which  all  converged  into  a 
beautiful  corona  about  the  pole  of  the  dipping  needle.     These  stream- 
ers seemed  all  to  have  a  sort  of  tremulous  or  wave-like  motion  from 
one  side  to  the  other  in  rapid  succession.     Shortly  afterwards  the 
corona  sent  out  streamers  down  the  southern  sky,  thus  completing  the 
auroral  illumination  of  the  whole  visible  concave.     Just  at  this  time 
there  was  another  arch  formed, in  the  north,  that  is  to  say  in  the  mag- 
netic north,  stretching  about  60°  along  the  horizon,  with  an  altitude 
at  the  culminating  point  of  40°,  and  composed  of  brilliant  white 
columns  diverging  from  the  north  point  of  the  compass,  shaded  with 
black  beneath.     In  a  few  minutes  this  arch  mingled  itiself  with  the 
columns,  converging  to  the  pole  of  the  dipping  needle ;  then  there 
followed  a  succession  of  auroral  waves,  passing  over  the  whole  sky, 
not  unlike  the  electric  flashes  sometimes  observed  in  thunder  clouds. 
The  southern  arch  maintained  its  position  nearly  three  hours,  disap- 
pearing, however,  during  the  occurrence  of  the  last  named  phenome- 
non.    During  the  above  auroral  display  the  sky  was  clear  from  clouds  ; 
for  as  brilliant  as  the  auroras  were  the  brighter  stars  could  be  plainly 
seen  through  them,  even  where  they  were  intensely  black.    The  aurora 
continued  more  or  less  brilliant  during  the  remainder  of  the  night. 
This  auroral  display  was  characterized  by  all  the  more  conspicuous 
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phenomeDa  of  the  higher  classes,  such  as  arches,  streamers,  a  corona, 
and  auroral  waves,  the  corona  and  waves  being  remarkably  developed. 
The  southern  arch,  however,  was  perhaps  the  most  remarkable  phe- 
nomenon of  the  exhibition. 

Second  Class  Aurora  Borealis. 

December  23. — In  the  evening  there  w€is  an  auroral  exhibition.  A 
dark  arch  was  formed  in  the  north,  having  an  altitude  at  its  culmin- 
ating point  of  15^,  and  its  centre  of  curvature  lying  in  the  magnetic 
meridian.  Numberless  streamers  shot  upward  from  the  arch  to  an 
elevation  of  45°.  The  aurora  was  visible  about  one  hour.  The  bril- 
liancy of  the  streamers  would  place  this  exhibition  in  the  second  class 
aurora. 

Lunar  Halo. 

December  27. — In  the  evening  I  saw  a  beautiful  halo  around  the 
moon.  The  interior  diameter  of  the  ring  was  about  3°,  and  its  exte- 
rior diameter  was  fully  7°.  The  inner  edge  of  the  ring  was  of  a  deep 
crimson  color,  and  its  exterior  a  brilliant  blue  ;  while  it  had  an  inter- 
mediate annulus  of  yellow,  bordering  on  an  orange  color.  The  width 
of  the  red  ring  was  |°,  that  of  the  blue  f  °,  and  that  of  the  yellow  ^°. 
The  phenomenon  was  seen  only  about  three  or  four  minutes. 

Auroras  of  the  Third  and  Fourth  Glasses. 

1852 — January  23. — In  the  evening  saw  a  fourth  class  aurora  bore- 
alis. 

January  24. — ^In  the  evening  I  observed  the  aurora  borealis,  but  the 
exhibition  was  of  little  importance,  being  of  the  lowest  class. 

February  7. — In  the  evening  saw  aurora  borealis. 

February  18. — In  the  evening  there  occurred  quite  a  brilliant  exhi- 
bition of  the  aurora  borealis,  with  finely  developed  streamers.  I  saw 
a  very  curious  auroral  meteor  in  the  constellation  Virgo,  Its  shape 
was  that  of  the  head  of  a  huge  spear.  Its  foremost  point  was  in  the 
vicinity  of  Spica,  and  the  two  anterior  points  were  situated,  the  one 
near  y,  and  the  other  near  rj  of  that  constellation.  It  remained  visi- 
ble only  a  few  minutes. 

Febi-uary  19. — In  the  evening  observed  a  slight  auroral  corrusca- 
tion. 

Parhelia. 

February  26. — In  the  morning  I  observed  two  brilliant  parhelia,  one 
on  each  side  of  the  sun.  The  sun's  altitude  at  the  time  was  nearly 
15^,  and  the  mock  suns  were  distant  about  30°  on  each  side  of  the  real 
fian.  On  their  inner,  or  sides  next  the  sun,  their  light  was  of  dazzling 
l^rightness,  and  their  outer  sides  were  tinged  with  the  prismatic  hues. 
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Minor  auroras. 

March  9. — In  the  evening  the  sky  was  clear  and  serene.  I  saw  an 
auroral  arch  in  the  north,  having  its  centre  coinciding  with  the  mag- 
netic meridian. 

March  12. — In  the  evening,  saw  the  aurora  horealis. 

March  17. — In  the  evening,  saw  a  fourth  class  aurora  borealis. 

Parhelia. 

March  17. — Soon  after  sunrise  I  observed  two  parhelia,  one  on  eact 
side  of  the  sun,  which  remained  visible  at  least  two  hours. 
March  19. — After  sunrise  I  saw  a  parhelion. 

WELD,   FRAKKLIK  COUNTY,   MAINE. 

Aurora  borealis. 

November  10. — In  the  evening  I  saw  an  auroral  display,  con- 
sisting of  a  number  of  short  streamers  beset  around  the  magnetic 
north.  While  gazing  on  thete  I  beheld  a  meteor  resembling  an 
electric  spark,  which  suddenly  emerged  from  a  brilliant  streamer  that 
lay  in  the  magnetic  meridian,  and  vanished  in  a  moment.  It  appeared 
to  have  a  lateral  and  downward  movement  of  about  2°.  Color  of 
streamers  yellowish  white. 

November  11. — In  the  evening  I  observed  an  auroral  exhibition, 
which  was  much  more  brilliant  than  that  of  the  10th  instant.  The 
streamers  reached  a  height  of  45°,  being  intensely  bright,  and  of  a 
yellowish  white  color. 

Solar  halo. 

1853 — May  27. — When  the  sun  had  descended  about  a  semi-diam- 
eter of  its  lower  limb,  below  the  horizon  in  the  west,  I  saw  the  fol- 
lowing semi-circle  of  a  solar  halo.  The  interior  diameter  of  the  circular 
halo  was  about  8°,  and  its  exterior  diameter  18°,  Its  interior  was 
crimson  colored,  and  the  several  prismatic  hues  were  depicted  out- 
ward in  succession.  It  was  very  brilliant,  and  a  beautiful  object  for 
contemplation. 

Aurora  borealis. 

June  2. — In  the  evening,  saw  an  auroral  exhibition.  The  streamers 
were  quite  brilliant,  long,  and  slender. 

June  27. — At  a  little  past  ^h.  in  the  evening  I  saw  a  fine  aurora. 
It  was  in  the  form  of  a  great  arch,  about  140^  in  length,  and  from  f 
to  3°  in  breadth.  The  arch  on  the  east  approached  within  3°  oiAUair; 
on  or  near  the  meridian  it  passed  through  Corona  Borealis;  audita 
western  extremity  was  near  Q  Leonis.     It  was  very  brilliant ;  and  I 
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observed  a  nnm'ber  of  oscillations  or  waves  pass  along  its  meridian 
portion  longitadioally.  These  waves  were  slow  in  progress,  and  some- 
what gyratory  in  appearance.  Only  a  faint  illumination  was  observed 
in  the  north. 

JRainbow. 

July  12. — When  the  son  had  been  hidden  nearly  fifteen  minutes  by 
the  western  hills,  and  was  just  on  the  point  of  passing  below  the  plane 
of  the  horizon,  I  saw  a  beautiful  rainbow.  The  bow  was  entire,  and 
of  splendid  prismatic  hues.  Fragments  of  a  secondary  bow  were  seen. 
The  bow  in  a  few  minutes  showed  a  great  preponderance  of  red  rays, 
and  did  not  disappear  until  the  moment  of  sunset. 

Aurora  borealid. 

September  2. — In  the  evening,  observed  an  auroral  exhibition.  At 
first,  a  dark  segment  of  a  circle  appeared  in  the  magnetic  north/ 
about  10^  in  altitude  at  its  culminating  point.  This  was  soon  beset 
around  its  exterior  with  brilliant  raya  of  a  yellowish  white.  These 
rays  extending  out  laterally  shortly  formed  a  serpentine  arch,  still 
with  the  black  beneath.  Then  a  few  streamers  shot  upwards  towards 
the  zenith.  Shortly  afterwards  these  phenomena  died  away,  and  the 
northern  sky  remained  quite  luminous,  with  here  and  there  patches 
of  cirrus  in  filmentous  wisps.  I  saw  several  small  stars  through  the 
dark  auroral  vapor  first  observed. 

1854 — March  26. — In  the  evening  observed  brilliant  aurora  bore- 
alis.  Saw  a  fine  auroral  arch,  having  an  altitude  from  the  northern 
horizon  of  above  45°,  and  reaching  from  the  eastern  to  the  western 
horizon.  Width  of  arch  about  10°.  I  saw  many  minor  exhibitions 
of  the  aurora  borealis  during  the  winter  of  1853-'54. 

March  29. — In  the  evening  I  observed  a  beautiful  auroral  meteor, 
[t  resembled  the  tail  of  a  huge  comet,  proceeding  from  a  nucleus  about 
10^  north  of  Spica  Virginia.  It  lay  along  below  Leo  Major y  branching 
)ut  into  two  bright  streams,  with  a  fainter  dawn  between,  the  northern 
)ranch  reaching  a  Canis  Alinoris,  and  the  southern  terminating  a  few 
legrees  north  of  Canis  Major,  The  above  was  its  appearance  at  8A. 
[5m.     It  was  very  brilliant,  and  remained  visible  for  sometime. 

May  IG. — In  the  evening  saw  a  fine  auroral  arch,  having  an  alti- 
ude  of  70°  in  the  north.  It  was  composed  of  a  great  number  of  short 
ransverse  streamers  2°  or  3°  apart. 

Bapid  oscillations  in  refraction, 

September  4. — In  the  evening  I  observed  rapid  vertical  oscil- 
^tions  in  the  lunar  orb,  when  crossed  horizontally  by  thin  cirrus 
•ands  ;  the  latter  projected  in  perspective  on  the  lunar  disk,  reminding 
ne  of  the  belts  of  Jupiter.  She  appeared  to  rise  and  fall  rapidly  in 
he  vertical  through  about  ^-°  arc :  corresponding  fiuctuations  being 
bserved  in  the  shadows  of  objects  in  her  light.  A  number  of  other 
»er80DS  observed  the  phenomenon,  which  lasted  about  ten  minutes. 
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The  altitude  of  the  moon  was  about  15°  ;  and  the  oinrua  bands  crossing 
her  disk  remained  apparently  unchangeable  and  motionless.  A  storm 
of  rain  followed  before  the  next  morning. 


C. 
THE  ZODIACAL  LIGHT. 

WELD,   FBAKEUN  COUNTY,   MAINB. 

1853 — January  31. — On  this,  as  well  as  several  preceding  evenings, 
I  have  observed  a  pyramidal  column  of  whitish  light,  after  the  ceasing 
of  twilight,  elctending  along  the  ecliptic  from  the  western  horizon  to 
an  altitude  of  40°  or  more,  which  must  be  the  conical  body  of  the 
zodiacal  light. 

1854 — February  21. — Between  8A.  and  9A.  in  the  evening  I  observed 
the  zodiacal  light.  Its  base  at  the  horizon  was  above  18°  in  width, 
and  the  altitude  of  its  vertex  about  35°. 

1855 — January  14. — After  the  ceasing  of  twilight  I  saw  the  cone 
of  zodiacal  light.  It  was  very  brilliant,  as  much  so  as  that  part  of 
the  milky  way  visible  at  that  season.  Its  vertex  was  above  90^  from 
the  sun  ;  in  fact,  a  faint  illumination  seemed  to  extend  almost  to  the 
eastern  horizon.  Its  width  at  its  base  was  more  than  20°.  It  was 
observed  on  several  other  evenings  of  the  winter. 

1856 — February  2.-*-In  the  evening  observed  the  zodiacal  light; 
it  having  been  seen  on  several  evenings  during  the  preceding  month. 
It  uniformly  reaches  about  90°  from  the  sun,  having  an  apparent 
width  at  the  horizon  of  40°.  Sometimes  a  faint  reflection  is  observed 
in  the  east. 

1856 — February  8  — After  the  ceasing  of  twilight  in  the  evening 
observed  the  zodiacal  light.  Apparent  width  at  the  horizon  40^, 
length  10°  from  the  sun. 

1856 — March. — I  saw  the  pyramidal  column  of  zodiacal  lighten 
every  evening,  in  absence  of  the  moon,  during  this  month.  It  appears 
at  the  horizon  of  a  width  varying  from  10°  to  40°,  and  an  apparent 
length  of  from  30°  to  90°,  and  even  upwards. 

185T — January. — During  this  month  I  have  frequently  observed 
the  zodiacal  light.  Its  vertex  is  generally  not  less  than  90°  from  the 
sun.  On  some  very  clear  evenings  a  faint  illumination  may  be  traced 
to  the  distance  of  170°  or  180°  from  the  sun,  being  visible  a  greater 

fart  of  the  night,     Its  width  at  the  horizon  sometimes  reaches  40°. 
ts  axis  appears  to  lie  a  little  above  the  ecliptic,  or  to  have  a  small 
north  latitude  ;  the  amount  of  which  is  difficult  of  determination. 
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[Translated  from  the  German  for  the  Smithsonian  Inititution.] 

In  revising  this  translation,  originally  made  by  different  persons, 
it  has  been  the  constant  aim  to  give  as  nearly  and  as  literally  as  pos* 
Bible  the  exact  language  of  the  author.  But  one  exception  has  been 
made  to  this  rule.  In  the  case  of  the  citation  of  English  philosophers 
reference  has  been  made  to  the  original  memoirs,  and  their  own  lan- 
guage adopted,  instead  of  that  of  the  report,  wherever  it  was  evident 
that  the  intention  had  been  to  give  the  equivalent  German  to  their 
English.  It  is  due  to  the  author,  however,  to  state  that  this  change 
has  been  at  most  but  a  verbal  one,  not  material  to  the  sense.  The 
notice  is,  however,  deemed  necessary,  because  this  is  the  only  departure, 
save  in  one  or  two  unimportant  cases,  from  the  strict  rendering  of  the 
language  of  the  text. 

GEOBGE  C.  SCHAEFFEB. 


SECTION  THIRD. 

THB  LBTDEIC  JAR  AST)  EFFECTS  OF  THE  mSCHARQE. 

[Continued  from  page  456,  of  the  Report  of  1856.] 

THE  SECONDARY  CURRENT. 

§  56.  Nature  of  the  secondary  current.-^When  a  battery  is  dis- 
charged by  a  long  metallic  wire  the  current  in  the  conducting  circuit 
wire  induces  a  current  in  an  adjoining  closed  wire  conductor. 

The  wire  which  forms  the  conducting  circuit  of  the  battery  is  known 
as  the  main  wire. 

The  wire  in  which  a  current  is  induced  by  the  action  of  the  current 
in  the  main  wire  is  termed  the  secondary  wire. 

[The  existence  of  the  secondary  current  was  demonstrated  in  a  series 
of  experiments  by  Professor  Joseph  Henry  in  1838,  published  in  the 
jTransactions  of  the  American  Philosophical  Society/'  vol.  6,  p.  40, 
in  1839,  a  publication  apparently  unknown  to  our  author. 
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The  experiments  of  Riess  and  of  Henry  were  therefore  nearly  simul- 
taneous, as  were  the  subsequent  announcements.  The  article  men- 
tioned anticipates,  however,  much  that  is  discussed  in  the  following 
sections  of  this  report,  founded  on  later  publications  of  Kiess  and 
others.  Thus  experiments  upon  screening  eflFects,  upon  secondary 
conductors  at  different  distances,  and  upon  the  difference  in  magne- 
tism, were  recited.  The  latter  of  these,  in  connexion  with  the  matter 
in  §  70,  throw  additional  light  upon  the  apparently  abnormal  devel- 
opment of  magnetism.  But  the  whole  set  of  experiments,  and  the 
deductions  from  them,  were  given  as  a  sequel  to  similar  investigations 
upon  secondary  currents  with  galvanic  electricity  ;  severed  from  this 
connexion  much  of  their  value  would  be  lost,  and  to  reproduce  the 
whole,  together  with  later  researches  in  the  same  line,  would  take  up 
more  space  than  can  be  spared  in  the  present  volume  Q-.  C,  S.] 

Biess  proved  the  existence  of  the  secondary  current  in  the  following 
manner,  (Pog.  Ann.,  XLVII,  55.) 

Fig.  59. 


— 1^?  81^  9  UmTA 


Let  A  A,  in  fig.  59,  be  a 
copper  wire  wound  spirally 
about  a  glass  tube  and  in- 
troduced into  the  conduct- 
ing circuit  of  a  battery;  A 
A  consequently  is  the  main 
wire.  A  wider  glass  tube 
is  passed  over  the  main 
wire,  and  upon  it  the  sec- 
ondary wire  B  B  is  wound, 
leaving  its  ends  hanging 
free.  The  ends  of  a  third 
spiral  C  D,  also  wound 
upon  a  glass  tube,  are  to  be  fastened  at  a  and  b. 

The  connection  at  b  being  severed,  and  the  ends  of  the  wire  sepa- 
rated a  little,  a  spark  is  seen  to  pass  at  b  when  the  battery,  with  a 
sufficiently  strong  charge,  is  discharged  through  the  main  wire. 

This  spark  is  a  proof  of  the  existence  of  the  secondary  current.  A 
passage  of  electricity  from  the  main  to^the  secondary  wire  cannot  take 
place  if  the  secondary  spiral  be  kept  at  a  sufficient  distance  from  the 
ends  of  the  glass  tube  on  which  it  is  wound. 

A  steel  sewing  needle  placed  in  the  glass  tube  of  the  spiral  C  D, 
which  we  will  call  the  magnetizing  spired,  will  be  magnetized  by  the 
secondary  current. 

An  electrical  air  thermometer  inserted  in  the  secondary  circuit 
indicates  heat  produced  by  the  secondary  current. 

Figure  59  represents  the  form  in  which  Riess  first  arranged  his 
experiments.  Afterwards  (Pogg.  Ann.,  L,  9)  he  gave  the  spiral  a 
more  convenient  form. 

^  In  a  disk  of  wood,  consisting  of  three  pieces  glued  together,  the 
diameter  of  which  depends  upon  the  size  of  the  spiral  to  be  formed, 
concentric  grooves  are  to  be  cut  and  made  into  a  spiral,  by  joining 
each  circle  with  the  following  one  by  a  curved  groove ;  the  innermost 
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circle  is  joined  to  the  second  by  the  groove  c  d,  (figure  60,)  the  second 

to  the  third  by   e  /,  &c.     In   these 

grooves  a  copper  wire  about  half  a  line 

thick  is  so  laid  as  to  make  a  spiral. 

One  end  of  the  wire  passes  through 

the  disk  at  a^  and  along  the  under 

side  to  z.    From  a  the  wire  coils  out  to 

c,  from  c  to  rf,  from  rf  to  e,  /,  &c. ;  x 

y  is  the  other  end  of  the  wire  thus 

wound  in  a  flat  spiral. 

The  disk  is  covered  with  a  thin  coat 
of  pitch  before  placing  the  wire  upon 
it. 

The  wire  being  fastened  by  the  su- 
perposition of  a  hot  metallic  plate,  the 
spaces  between  the  rin^^s  of  wire  will 
be  filled  up  with  the  pitch ;  a  heavy  heated  plate  laid  on  the  disk  will 
make  the  spiral  perfectly  level.  This  spiral  is  now  blacked  with  coal 
and  pressed  upon  another  wooden  disk  to 
get  the  marks  for  a  second  spiral,  which 
must  correspond  with  the  first  as  nearly  as 
possible 

The  disks  are  now  fastened  to  glass  sup- 
ports, their  planes  being  vertical.  They 
are  arranged  upon  the  same  stand  opposite 
each  other,  and  so  that  they  can  be  ap- 
proached and  separated  at  pleasure.  This 
arrangement  is  represented  in  figure  61. 

Another  arrangement  of  the  flat  spiral, 
much  more  convenient  for  many  purposes, 
shown  to  me  by  Professor  Eisenlohr,  of  Carlsruhe,  is  represented  in 
figure  62.  One  of  the  spirals  is  fastened  on  an  upright  glass  sup- 
port in  a  horizontal  position.  The  second 
spiral  is  fastened  in  the  same  manner  on  a 
glass  rod,  which  has  no  foot  ;  it  is  placed 
over  the  other,  like  the  upper,  over  the 
lower  condenser  plate. 

The  distance  between  the  spirals  can  be 
changed  by  placing  glass  plates  of  difier- 
enl  thicknesses  between  them .  For  greater 
distances  pieces  of  varnished  wood  having 
any  desired  thickness  are  interposed. 

The  ends  of  the  wires  are  provided  with 
screw  clamps  z  and  y,  by  means  of  which 
the  spiral  can  be  connected  as  may  be  de- 
sired. 

Placing  y  and  z  of  the  lower  spiral  from  one  to  two  lines  apart,  and 
separating  the  two  spirals  by  a  glass  plate,  a  spark  will  be  seen  to 
pass  between  y  and  z  on  discharging  a  jar,  sufficiently  charged,  through 
the  upper  spiral.     The  spark  is  produced  by  the  aecoud^i.^'S  ^m\\^\i\». 


Fig.  62. 
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great  distances,  the  heating  of  the  lateral  wire  will  be  too  little  to  be 
observed. 

Kiess  stretched  two  copper  wires  10  feet  6  inches  long  parallel  to 
each  other,  (Pog.  Ann.,  L,  7.)  One  of  them  was  connected  by  means 
of  copper  wires  6  feet  long  with  the  circuit  of  the  battery  ;  the  ends 
of  the  other  were  connected  by  similar  wires  with  the  platinum  wire 
of  the  thermometer.  By  changing  the  distance  between  the  axes  of 
the  parallel  wires  the  thermometer  showed  that  the  current  generattd 
by  the  straight  part  of  the  conducting  circuit  of  the  baitery  in  the  paraU 
Id  wire  decreases  in  the  proportion  in  which  the  distance  of  the  axia  ^ 
the  wires  increases,  provided  the  distance  of  the  wires  at  the  start  is 
not  too  small ;  for  if  the  wires  approach  within  a  certain  limit  the 
heat  produced  increases  in  a  less  proportion  than  the  distances 
decrease. 

To  obtain  somewhat  elevated  temperatures  by  the  secondary  cur- 
rent, wires  of  great  length  must  be  used,  and  the  management  of 
these  is  very  troublesome  when  they  have  to  be  stretched  straight. 
Hence,  when  only  the  generation  of  an  intense  secondary  current  is 
desired,  it  is  greatly  preferable  to  wind  the  wires  in  a  flat  spiral,  ss 
already  described,  (144.) 

The  current  which  is  excited  by  the  main  spiral  in  the  secondary,  is 
weaker  the  further  the  spirals  are  apart ;  but  it  is  easily  seen  that  be- 
tween the  strength  of  the  current  and  the  distance  between  the  spirals 
there  cannot  be  a  simple  proportion,  for  any  one  part  of  the  circuit  of 
the  main  spiral  excites  a  current,  not  only  in  the  curved  part  lying 
nearest  to  it  and  on  the  same  side,  but  also  in  the  more  remote  part  of 
the  curve,  on  the  opposite  side;  the  latter  is  indeed  weaker,  but  it  acts 
against  the  former  and  diminishes  its  effect.  But  the  proportion  of 
the  two  opposite  currents  evidently  changes  when  the  distance  of  the 
spirals  is  changed.  If  the  starting  point  is  from  very  small  distances 
of  the  two  spirals  the  strength  of  the  secondary  current  at  first  increases 
more  slowly,  but  at  a  greater  distance  far  more  rapidly  than  the  in- 
crease of  the  distance  of  the  spirals. 

§  62.  Action  of  adjoining  dosed  conductors  on  the  generation  of  the 
secondary  current. — Riess  extended  on  the  floor  of  a  room  three  copper 
wire8,0.55  line  thick  and  10  ft.  6  in.  long,  parallel  to  each  other, 
(Pog  Ann.,  L,  12,)  these  wires  being  denoted  respectively  by  A,  B, 
and  C.  The  axial  distance  between  A  and  B  was  4.45  lines,  that  of 
B  and  C  2.35  lines. 

The  wire  A  was  inserted  in  the  conducting  circuit  of  a  battery ;  from 
the  ends  of  the  wire  C  copper  wires  six  feet  long  led  to  the  thermom- 
eter, and  consequently  the  secondary  wire  C  included  the  thermometer 
in  its  circuit.  When  B  was  removed  the  unit  of  charge  gave  a  tem- 
perature indication  of  0.135;  B  being  restored  to  its  place  nearly  the 
same  temperature  was  indicated  ;  but  when  the  ends  of  B  were  joined 
by  a  copper  wire  14  feet  long  only  0.094  was  the  temperature  indi- 
cated.    Hence  it  follows  that — 

The  current  generated  in  a  secondary  wire  by  the  oonducUng  wbrt 
of  a  battery  remains  unchanged  when  a  wire  with  free  ends  lies  between 
the  two  wires ;  but  the  current  is  diminished  if  the  intermediate  wire  ii 
dosed  upon  iisdf. 
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'  a  greater  surface,  it  has  a  less  density,  and  consequently  a  slower 

barge,  which  is  favorable  to  the  production  of  magnetism. 

.  The  order  of  the  periods  of  decrease  and  increase,  as  well  as  that 

he  reversal  of  the  magnetism,  will  be  changed  by  an  alteration  in 

secondary  circuit,  such  as  introducing  wires  of  constantly  increasing 

fth. 

'  the  secondary  circuit  remains  metallic  as  before,  but  interrupted  at 

place,  so  that  the  current  has  to  pass  with  a  spark,  a  very  remark- 

I  influence  is  observed  on  the  magnetic  effect;  often  the  magnetism 

L  this  way  increased  very  greatly,  sometimes  it  is  weakened,  and 

in  it  is  changed  in  direction.     The  strongest  magnetization  by  the 

ndary  current,  amounting  nearly  to  saturation  of  the  needle,  has 

I  obtained  in  this  manner. 

,  A  continued  change  in  the  strength,  as  well  as  a  change  in  the 

ction  of  the  magnetism  produced  by  the  secondary  spiral,  takes 

«  when,  cceteris  paribus,  the  length  of  the  conducting  circuit  of  the 

n  spiral  is  continually  increased. 

he  apparatus  shown  in  figure  62  may  be  very  conveniently  used 

lese  experiments.    The  lower  spiral  may  be  taken  for  the  secondary 

lit,  and  the  magnetizing  coil  may  be  introduced  between  x  and  y 

crewing  its  ends  in  the  clamps. 

59.  Production  of  heat  by  the  secondary  current. — It  has  already 
i  mentioned  that  the  secondary  current  produces  thermal  phenom- 
;  Riess  has  also  investigated  thoroughly  the  laws  of  the  development, 
eat  hy  the  lateral  current. — (Pog.  Ann.,  XL VII,  65.) 
»  the  conducting  circuit  of  the  secondary  spiral,  a  magnetic  spiral 
an  electrical  air  thermometer  were  introduced.  The  following 
B  contains  the  thermal  and  magnetic  effects  which  the  secondary 
ent  produces  when  the  surface  and  charge  of  the  battery  are 
iged.     8  and  q  have  the  same  signification  as  before. 


Heating. 

s. 

«. 

Magnetism. 
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Computed. 

6 
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0 

10 
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3.4 

3.0 

0.6 
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7.0 

6.8 

1.6 

16 

30 

4. 

4.5 

1.6 

20 

30 

3.5 

3.4 

4.0 

25 

30 

2.5 

2.7 

2.S 

40 

4.4 

4.8 

—  0.6 
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6.2 

8.8 
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8.3 

2.0 
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9.8 

—  8.6 
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insulating  substances  were  interposed  between  the  main  and  secondary 
spirals. 

If  solid  insulators  possess  a  greater  specific  inductive  capacity  tban 
air  a  well  marked  distinction  should  be  made  by  means  of  the  secondary 
current  between  solid  conductors  and  insulators  of  electricity.  Thus, 
while  conductors,  used  as  interposed  plates,  diminish  the  secondary 
current  obtained  through  the  medium  of  the  air,  insulators,  appUed 
as  interposed  plates,  should  increase  the  current. 

In  spite  of  careful  investigation  Biess  was  unable  to  find  such  an 
increase  of  the  secondary  current  by  the  interposition  of  insulating 
plates,  such  as  glass,  shellac,  &c.  The  use  of  these  plates  changes  in  no 
respect  the  force  of  the  secondary  current,  which  was  found  just  as 
great  as  though  air  only  had  been  between  the  spirals. — (Fog.  Ann., 
L,  18.) 

§  64.  Action  of  the  conducting  taire  of  a  battery  upon  itself. — ^We  have 
seen  that  no  electrical  current  can  be  generated  by  induction  in  a  wire 
with  free  ends.  The  conducting  wire  of  an  electrical  battery  is  such 
a  wire,  but  since  its  free  ends  pass  into  broad  metallic  surfaces, 
allowing  the  accumulation  of  opposite  electricities,  it  is  necessary  to 
examine  experimentally  whether  one  part  of  the  wire  may  not  have 
an  inductive  action  on  another  part. 

Biess  sought  to  solve  this  question  in  the  following  manner: 
(Pog.  Ann.,  L,  19.) 

The  two  spirals,  one  of  which  had  served  hitherto  as  the  main,  the 
other  as  the  secondary  spiral,  were  placed  at  a  short  distance  apart, 
and  joined  so  as  to  form  a  single  conducting  wire,  so  that,  on  being 
introduced  into  the  circuit  of  the  battery,  the  discharge  current  had  to 
pass  through  both. 

In  one  case  the  outer  end  of  one  of  the  spirals  was  united  with  the  cen- 
tral end  of  the  other  in  such  a  way  that  when  the  discharge  current  in 
the  one  spiral  passed  from  the  middle  to  the  outside,  it  had  to  pass  from 
the  middle  to  the  outside  in  the  other  also ;  and,  consequently,  the 
discharge  traversed  the  two  spirals  in  the  same  direction. 

The  outer  end  of  one  spiral  was  then  joined  to  the  outer  end  of  the 
other,  so  that  the  current  which  traversed  the  one  from  the  middle 
to  the  outside  went  from  the  outside  to  the  middle  in  the  other ;  the 
discharge  thus  traversing  the  two  spirals  in  opposite  directions. 

Now,  if  one  part  of  the  conducting  circuit  can  act  upon  another, 
each  spiral  in  the  first  case  must  cause  in  the  other  a  current  in  the 
same  direction  as  the  main  current,  but  in  the  last  mode  of  connecting 
the  spirals  a  current  opposed  to  the  main  current ;  and  hence,  in  the 
last  case  the  force  of  the  current,  cceteris  paribus,  should  be  weaker 
than  in  the  first. 

The  thermometer  being  introduced  into  the  circuit  along  with  the 
combined  spirals,  it  indicated,  under  like  circumstances,  perfectly 
equal  temperature,  in  whichever  manner  the  spirals  were  united  ;  hence 
it  follows,  that  in  the  discharge  of  a  baUery  no  part  of  the  conduduig 
wire  acts  inductively  upon  another  part. 

§  ^5.  Betardation  of  the  electrical  discharge  by  conductors  near  the 
conducting  wire,  of  a  batten/. — Biess  introduced  into  the  conducting 
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circuit  of  a  battery  (Pog.  Ann.^  XLIX,  393)  a  copper  wire  13  feet  long 
and  0.55  line  thick,  which  was  coiled  in  a  flat  spiral  on  a  wooden  disk 
six  inches  in  diameter,  covered  with  pitch  and  supported  by  a  glass 
leg,  as  represented  by  fig.  61.  A  series  of  experiments,  made  with 
the  circuit  thus  arranged,  gave — 

h  =  0.43  -^ 

8  • 

A  copper  plate  6  inches  10  lines  in  diameter  and  0.33  line  thick 
was  placed  parallel  to  the  main  spiral,  at  a  distance  of  2^  lines.  It 
gave — 

h  =  0.41  ^ 
8  • 

Then  a  secondary  spiral  exactly  like  the  main  spiral  was  placed 
parallel  to  it,  the  ends  being  in  perfect  metallic  contact.  This  arrange- 
ment gave — 

A  =  0.42  -^ 

8  • 

Hence,  neither  the  copper  disk  nor  the  secondary  spiral  had  a  sensi- 
ble influence  on  the  temperature  of  the  conducting  circuit.  Instead 
of  the  perfect  metallic  closure,  a  less  perfect  closure  of  the  secondary 
spiral  was  made  ;  that  is,  the  ends  of  the  copper  wire  were  connected 
by  a  platinum  wire  138  lines  long  and  0.023  in.  radius.  The  secondary 
spiral  thus  closed  being  placed  5  lines  distant  from  the  main  spiral 
the  result  was — 

A=  0.32-^; 

8 

when  placed  at  the  distance  of  only  2\  lines  from  the  main  spiral  the 
result  was — 

A=0.2tA 

8 

The  secondary  spiral,  closed  by  a  German  silver  wire  460  lines 
long  and  one-twelfth  line  diameter,  and  placed  2^  lines  from  the  main 
spiral,  gave — 

h  =  o.nA 

8 

The  secondary  spiral,  closed  by  a  glass  tube  fllled  with  water  9 
inches  long,  gave — 

h  =  0.39  ^. 

8 

We  will  now  subject  these  results  to  a  somewhat  closer  examination. 
The  current  in  the  conducting  circuit,  as  seen  above,  generates  a 
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cnrrent  both  in  the  copper  plate  and  in  the  secondary  spiral,  bat  tlie 
current  in  the  secondary  spiral  cannot  induce  a  current  in  the  main 
spiral,  because  the  latter  is  not  closed  by  metal,  the  two  coatings  of 
tne  jars  being  separated  by  glass.  The  only  possible  influence  of  tlie 
current  in  the  secondary  spiral  upon  that  in  the  main  spiral  is  some 
retardation  of  the  discharge. 

Now,  if  the  closure  of  the  secondary  spiral  is  more  perfect  than  that 
of  the  main  spiral,  the  current  of  the  former  will  pass  more  rapidly 
than  that  of  the  latter,  and  on  that  account  no  reaction  of  the  second- 
ary spiral  can  take  place  upon  the  main  spiral ;  hence,  with  a  more 
perfect  closure  of  the  secondary  spiral,  the  temperature  in  the  condnct- 
mg  circuit  is  found  very  little  less  than  when  no  secondary  spiral  is 
present. 

With  an  imperfect  metallic  closure  of  the  secondary  spiral  the 
secondary  current  has  a  longer  duration,  and  then  the  discharge  cur- 
rent in  the  main  wire  finds,  during  its  whole  course,  the  secondary 
wire  traversed  by  a  current  passing  in  the  same  direction,  and  we 
must  assume  that  this  is  the  cause  of  the  retardation  of  the  main  cur- 
rent, which  is  indicated  by  the  diminished  temperature  ;  by  imperfect 
closure  of  the  secondary  spiral  the  temperature  in  the  main  current 
was  reduced  in  the  proportion  of  0.43  to  0.17. 

By  inserting  a  tuoe  of  water  into  the  secondary  spiral  the  tempera- 
ture again  increases  almost  as  much  as  though  no  secondary  spiral 
had  been  present,  which  is  well  explained  by  the  fact  that,  with  very 
imperfect  closure  of  the  spiral,  no  sensible  secondary  current  is  gen- 
erated. 

The  circumstance  that,  with  quite  perfect  as  well  as  with  very  im- 
perfect closure  of  the  secondary  spiral,  the  influence  on  the  main  wire 
IS  less  than  for  a  moderately  good  closure,  leads  us  to  expect  that, 
when  the  secondary  spiral  is  closed  by  constantly  increasing  lengths 
of  thin  wire,  at  flrst  the  temperature  of  the  main  circuit  will  decrease, 
that,  with  a  given  length  of  the  introduced  wire,  the  influence  of  the 
secondary  sjpiral  will  become  a  maximum,  and  then  decrease  again,  and 
that,  therefore,  the  elevation  of  temperature  of  the  conducting  circuit 
of  the  main  spiral  will  again  increase  when  the  wire  by  which  the 
secondary  spiral  is  closed  is  lengthened. 

This  was  verified  by  experiments  which  Riess  made. — (Poff.  Ann., 
LI,m.) 

Representing  by  100  the  temperature  observed  in  the  thermometre 
introduced  in  the  conducting  circuit  of  the  main  spiral,  the  secondary 
spiral  being  closed  by  a  short  thick  copper  wire,  the  results  given 
by  the  insertion  of  a  Qerman  silver  wire  0.1617  line  diameter  and  of 
difierent  lengths,  are  as  follows: 


BECBNT  PBOaRESS  IIT   PHT8ICS. 


345 


Length  of  wire. 

Temperature. 

4.8 

feet. 

•       70 

9.8 

66 

19.7 

62 

29.6 

48 

39.4 

52 

88.7 

61 

138. 

66 

286. 

76 

682. 

87 

Open. 

100 

It  is  seen  from  this  table  how  very  rapidly  at  first  the  temperature 
of  the  circuit  of  the  main  spiral  decreases  with  increasing  length  of 
German  silver  wire  inserted  in  the  circuit  of  the  secondary  spiral,  and 
that  a  minimum  is  reached  when  the  Lmgth  of  the  introduced  wire  is 
29.6  Paris  feet,  in  which  case  the  heating  efi'ect  is  only  48  per  cent,  of 
that  which  is  observed  with  perfect  closure  of  the  secondary  spiral. 
When  the  length  of  the  wire  exceeds  29.6  feet  the  temperature  grad- 
ually increases  again ;  and  by  lengthening  the  wire  to  582  feet  the 
temperature  rises  to  87  per  cent,  of  that  originally  obtained. 

A  metallic  dosed  circuit  near  the  conducting  wire  of  an  electrical 
battery  acta  retardingly  on  the  discharge  of  the  battery  in  proportion  to 
the  length  of  its  closing  vnre.  The  circuit  of  the  secondary  wire  being 
progressively  prolonged  its  action  successively  increases,  attains  a  maoci" 
mum,  and  then  decreases. 

The  changes  which  the  temperature  in  the  main  wire  undergoes  by 
lengthening  the  secondary  wire,  obey  the  law  indicated  by  the  last 
table,  whether  the  charge  of  the  battery  be  stronger  or  weaker  ;  with 
stronger  charges,  as  well  as  with  weaker,  the  retarding  effect  of  the 
secondary  wire  attains  a  maximum  when  the  secondary  spiral  is  closed 
by  29.6  feet  of  the  above-mentioned  German  silver  wire ;  and  then  the 
temperature  in  the  main  wire  is  48  per  cent,  of  that  which  would 
have  been  observed  with  an  equal  charge  if  the  secondary  spiral  had 
a  perfect  metallic  closure ;  but  as  soon  as  the  conducting  circuit  of 
the  main  wire  is  lengthened  by  the  introduction  of  a  thin  wire  the 
course  of  the  retarding  effect  of  the  lateral  wire  changes. 

In  the  main  conductor  a  platinum  wire  7  inches  5  lines  long  and 
0.023  line  radius  was  introduced,  and  the  results  in  the  following 
table  were  obtained  ;  the  lateral  spiral  being  closed  by  German  silver 
wire  of  different  lengths  : 


Len|rthof  Grerman 

Temperatare  of 

silver  wire. 

main  wire. 

.Ofeet 

100 

99.6    •< 

82 

49.3    *• 

78 

69.      " 

78 

237.      " 

91 

572.      " 

99 
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We  see  here  that,  on  prolonging  the  main  conductor,  the  maximnm 
effect  of  the  secondary  wire  is  not  reached  until  a  greater  length  of  wire 
has  been  introduced  into  the  secondary  spiral,  and  moreover  that  the  re- 
tarding effect  of  the  secondary  wire  is  now  much  less.  During  the  pre- 
vious experiments  the  temperature  of  the  main  wire  was  reduced  by 
the  maximum  effect  of  the  secondary  spiral  to  48  per  cent.;  now,  the 
maximum  effect  of  the  secondary  spiral  produces  only  a  reduction  to 
78  per  cent,  of  the  temperature,  which  would  have  been  observed  either 
without  the  secondary  spiral  or  by  one  perfectly  closed. 

This  is  easy  to  explain.  The  secondary  current  is  stronger  in  pKh 
portion  as  the  part  of  the  main  wire  acting  on  the  secondary  wire  is 
greater,  and  to  the  stronger  secondary  current  we  must  also  attribute 
a  greater  reaction  upon  the  discharge.  The  length  of  the  main  wire 
was  the  same  in  both  series  of  experiments,  namely,  13  feet  of  copper 
wire,  which  acted  upon  the  same  length  of  the  secondary  wire.  In 
the  first  series  these  13  feet  made  by  far  the  greatest  part  of  the  circuit 
of  the  battery  ;  in  the  second  a  platinum  wire  was  introduced,  whose  re- 
tarding power  was  equal  to  a  copper  wire  568  feet  long  and  0.55  line 
thick ;  consequently,  in  the  last  case,  only  about  one-forty-fourth  part 
of  the  virtual  length  of  the  main  wire  acted  upon  the  secondary  spiral. 

Biess  caused  two  other  spiral  disks  to  be  made^  each  containing  531 
feet  of  copper  wire  two-thirds  of  a  line  in  diameter.  The  large  and 
small  spirals  were  introduced  into  the  main  circuit. 

The  small  main  spiral  being  now  placed  opposite  the  small  secondarj 
spiral  at  a  distance  of  2  lines,  the  maximum  retarding  action  of  the 
secondary  spiral  took  place  when  it  was  closed  with  29. B  feet  of  Ger- 
man silver  wire.  With  this  maximum  effect  the  temperature  of  the 
main  circuit  was  T6  per  cent,  of  that  which  was  observed  without  the 
lateral  spiral,  or  when  it  was  perfectly  closed. 

When  the  large  secondary  spiral  was  opposed  to  the  large  main 
spiral  at  a  distance  of  2  lines,  the  maximum  retarding  action  of  the 
secondary  wire  occurred  when  the  latter  was  closed  by  79  feet  of  (Jer- 
man  silver  wire,  and  in  this  case  the  temperature  in  the  main  wire  was 
reduced  by  the  retarding  action  of  the  secondary  spiral  to  25  per  cent. 

Finally,  the  two  secondary  spirals,  properly  connected,  being  placed 
opposite  the  two  main  spirals,  then  138  feet  of  German  silver  wire  had 
to  DC  introduced  into  the  secondary  circuit  to  obtain  the  maximum 
retarding  effect,  and  the  temperature  in  the  main  wire  was  thereby 
reduced  to  20  per  cent,  of  that  which  would  have  been  observed  with- 
out a  lateral  spiral.     From  these  experiments  it  follows  that — 

The  maximum  effect  of  a  secondary  wire  upon  the  electrical  discharge 
attained  by  lengthening  the  secondary  circuit  is  as  mtich  greater  as  Ae 
length  of  the  main  wire  acting  on  the  secondary  wire  is  greater.  iJirf, 
at  the  same  tim^y  to  attain  this  mammumj  a  proportioncUdy  longer  drcuU 
is  required  for  the  secondary  wire. 

The  length  of  the  platinum  wire  in  the  air  thermometer  in  these 
experiments  was  143.5  lines.  This  wire,  which  is  very  long  in  pro- 
portion to  the  whole  circuit,  can  never  act  inductively  on  the  secondary 
wire  ;  to  make  the  longest  possible  part  of  the  main  wire  act  on  the 
secondary  spiral,  the  wire  in  the  thermometer  must  be  shortened,  by 
which  means  the  action  of  the  main  wire  is,  indeed,  increased,  but  on 
the  other  hand  the  sensibility  of  the  thermometer  is  diminished. 


RECENT  PHOORESS  IN  PHTSICS. 


347 


in  order  to  shorten  the  platinam  wire  which  closed  the  main 
used  Berguet's  metallic  thermometer  instead  of  the  air  ther- 


jer. 


Fig.  63. 


;raight  platinum  wire  61.6  lines  long  and  0.04  line  radius  was 
m1  immovably  in  the  axis  of  a  sensitive  thermometric  spiral, 
p  to  that  represented  in  fig.  63,  and  intro- 
into  the  circuit  in  a  suitable  manner.  The 
[nent  was  of  course  placed  under  a  bell- 
The  platinum  wire  in  the  axis,  on  being 
.  by  a  discharge  of  the  battery,  commu- 
i  its  heat  to  uie  spiral ;  the  index  then 
sed  a  number  of  degrees,  but  soon  returned 
irst  position,  in  consequence  of  the  rapid 
;  caused  by  the  large  volume  of  air  in  the 
ass. 

experiments  with  the  metallic  thermometer 
Qothing  new,  on  which  account  no  further  mention  need  be  made 
m,  though  I  could  not  leave  this  method  of  observing  unnoticed. 

.  Direction  of  the  secondary  current. — To  investigate  whether 

rection  of  the  lateral  current  changes  with  the  distance  of  the 

ary  wire  from  the  main  wire,  Riess  used  the  following  method. 

Ann.,LXXI,351.) 

insulator,  which  cannot  be  pierced  by  electricity,  being  placed 

m  the  free  ends  of  the  secondary  spiral,  no  secondary  current 

.     Nevertheless  the  electrical  equili  orium  of  the  secondary  wire 

royed  by  the  act  which  would  have  produced  the  current,  as  the 

ing  experiment  shows : 

re  place  between  the  free  ends  of  the 

ary  spiral  a  thin  cake  ot  resin,  so 

ie  two  ends  of  the  wire  are  opposed 

h  other,  after  the  discharge  of  the 

y  by  the  main  line,  the  two  surfaces 

cake  of  resin  may  be  distinguished 
ach  other  in  the  most  decided  man- 
Peculiar  electrical  figures  are  pro- 
,  which,  in  most  cases,  are  brought 
'  slightly  breathing  upon  them.  If 
lesired  to  fix  the  figures,  it  is  done, 
wn  by  Lichtenberg,  by  strewing  the 
BS  with  a  mixture  of  flowers  of  sul- 
and  minium.  On  one  of  the  sur- 
>f  the  resin  treated  in  this  way  there 
rs  a  red  disk,  with  a  red  border,  and  beyond  it  a  dark  (unpow- 

ring,  surrounded  by  yellow  rays.     On  the  other  surface  yellow 
d  segments  of  circles  are  visible,  embraced  by  a  wide  red  ring. 

rays  and  the  ring  increase  with  the 
th  of  the  electrical  excitation ;  with 
eeble  excitation  the  rays  of  the  first 

are  wanting,  and  a  simple  red  disk 
Qs,  which,  however,  is  sufficiently  dis- 
from  the  second  figure,  in  which  the 
ig  may  always  be  recognized. 


Fig  64. 


Fig.  65. 


Fig.  66. 
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Each  of  these  figures  is  composed  of  the  two  elementary  fonni 
which  Lichtenberg  has  distinguished  as  positive  and  negative,  and 
for  this  reason  the  direction  of  the  seconaary  current  cannot  be  de- 
duced from  these  figures. 

In  the  following  experiments  the  ends  of  the  secondary  spiral  were 

lengthened  by  copper  wires,  and  a  part  of  one  formed  a  short,  cloee 

coil,  wound  to  the  right.     In  fig.  67  let  x  and  y  indicate  the  ends  of 

the  secondary  spiral  to  which  the  above-mentioned  wires  are  attached. 

To  magnetize  a  steel  needle  the  ends  a  and  ^  were 

Fig.  67.  p^|.  j^  contact,  and  the  needle  was  placed  in  the  coil, 

/y^       ^     with  its  point  toward  m.     To  obtain  the  figures  on 

ff  /"     ^    \    the  resin  it  was  introduced  between  a  and  ^.    The 

results  contained  in  the  following  table  were  obtained 

with  the  small  main  and  secondary  spirals,  consisting 

of  13  feet  of  copper  wire,  already  mentioned. 

In  the  main  spiral  the  discharge  current  passed  in 
the  direction  indicated  by  the  arrow.     The  following 
table  shows  the  polarity  indicated  by  the  needle  when 
it  lay  in  the  coil  pointing  towards  m. 
A  glass  plate  was  interposed  between  the  two  spirals. 


DUtaDce  of 
spirals. 

Main  wire. 

Qoantity  of 
electricity. 

Polarity 
atm. 

XilM. 

5 
10 
10 
30 
30 
30 
80 
30 

N. 

N. 

Lengthened  

S. 

25 

Lengthened  

8. 

N. 

25 
39.5 

Lengthened 

8. 
8. 

It  is  seen  that  for  the  same  direction  of  the  main  current  the  mag- 
netism of  the  needle  varies  with  the  other  circumstances,  whence  a 
difference  in  the  directions  of  the  secondary  current  might  be  deduced; 
but  the  resin  plate  being  interposed  between  a  and  /?,  and  the  battery 
discharged  through  the  main  spiral  under  all  the  circumstances  given 
in  the  table,  fig.  65  was  constantly  formed  on  the  side  of  the  resin 
plate  turned  toward  the  end  of  the  wire  /? — a  proof  that  the  direction 
of  the  secondary  current  remained  the  same^  though  the  magnetism 
of  the  needle  was  reversed. 

Biess  used  for  producing  the  figure  a  small  ^lass  or  copper  plate, 
both  sides  having  been  covered  with  a  thin  coating  of  pitch  or  resin. 

A  surface  of  resin  once  used  must  be  heated  over  the  flame  of  a 
spirit  lamp  to  melting  before  it  can  be  employed  again. 

The  direction  of  the  secondary  current,  which,  as  already  remarked, 
could  not  be  directly  determined  from  the  figures  of  the  resin  plate, 
was  ascertained  in  the  following  way:  Two  three-inch  condensers 
were  separated  by  a  thin  plate  of  mica  ;  the  lower  one  touched  the 
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end  of  the  wire  a  ;  the  upper  was  so  near  the  end  ^  that,  in  dis- 
charging the  battery,  a  small  bluish  spark  passed.  After  discharging 
through  the  main  spiral  the  upper  plate  was  removed  and  tested  by 
the  electrometer.  For  a  positive  charge  of  the  battery  the  condenser 
plate,  which  touched  the  end  )9,  was  found  electro-negative.  The 
rayed  figure  (fig.  65)  is,  therefore,  always  produced  by  the  end  charged 
with  negative  electricity  ;  and,  consequently,  the  secondary  current  has 
always  the  same  direction  ew  the  njLain  current. 

The  experiment  made  by  Riess  for  ascertaing  the  direction  of  the 
lateral  current  by  the  decomposition  of  iodide  of  potassium  failed,  as 
he  did  not  succeed  in  producing  the  decomposition  by  the  secondary 
current.— (Pog.  Ann  ,  XLVII,  74.) 

§  67.  Deflection  of  the  magnetic  needle  by  frictional  electricity. — The 
coils  of  a  multiplier,  used  for  producing  a  deflection  of  the  magnetic 
needle  by  a  current  of  frictional  electricity,  must  be  very  well  insulated. 
Biess  has  constructed  such  a  multiplier  (Pog.  Ann.,  XL,  348)  of  a 
copper  wire  105  feet  long  and  one-sixth  line  in  diameter,  which, 
covered  with  three  coats  of  silk  and  in  260  coils,  formed  5  layers  on 
being  wound  upon  a  suitable  frame.  Before  winding  a  length  of  the 
wire  it  was  twice  covered  with  shellac  varnish,  and  the  wrapping 
put  on  before  the  varnish  was  perfectly  dry.  Each  layer  was  again 
varnished  after  wrapping. 

The  cylindrical  astatic  needles  belonging  to  this  coil  were  22.5  lines 
long,  0.4  line  in  diameter,  and  6  lines  apart.  The  combined  needles 
made  one  oscillation  in  6.6  seconds. 

One  of  the  wire  ends  of  such  a  multiplier  being  placed  in  conducting 
connexion  with  the  conductor,  the  other  with  the  cushion  of  the  elec- 
trical machine,  a  deflection  of  10  to  20  degrees  could  be  maintained 
by  turning. 

When  it  is  desired  to  deflect  the  needle  by  the  discharge  current  of 
the  electrical  battery  the  discharge  of  course  must  be  retarded  by  the 
insertion  of  bad  conductors,  such  as  moist  strings,  glass  tubes  filled 
with  water,  &c. 

The  latest  experiments  made  by  Riess  on  this  point  (Pog.  Ann., 
XLVII,  535)  gave  results  showing  that  the  deflection  of  a  magnetic 
needle  by  the  wire  which  slowly  discharges  an  electrical  battery  is 
independent  of  the  surface  of  the  battery^  provided  a  perfect  discharge 
of  the  bat-tery  takes  place.  It  is  therefore  immaterial  to  the  deflec- 
tion of  the  needle  whether  the  same  quantity  of  electricity  is  distri- 
buted over  one  or  over  several  jars. 

Faraday  had  attempted  {Experimental  Researches^  363,  Pog.  Ann., 
29)  to  compare  the  discharge  current  of  the  electrical  battery  with 
that  of  a  voltaic  current.  After  obtaining  a  given  deflection  of  the 
magnetic  needle  by  discharging  a  battery  he  constructed  a  voltaic 
pair,  which,  acting  3|  seconds,  produced  the  same  deflection  as  the  dis- 
charge of  the  battery  ;  and  he  concluded  that  the  quantity  of  electricity 
yielded  by  the  pair  was  equal  to  that  accumulated  in  the  battery. 

Biess  justly  remarks,  that  this  conclusion  is  not  well  founded,  be- 
cause the  instantaneous  action  of  the  discharge  current  of  the  battery 
on  the  needle  is  essentially  different  from  that  of  a  galvanic  current. 
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I  have  reported  Riess'  researches  without  interrupting  the  course  of 
the  narration  by  spoakiog  of  what  has  been  done  by  others  on  the  same 
subject.     Let  us  now  turn  to  these  labors, 

§  68.  Knochenhaiter's  researches  on  the  current, — In  a  second  article, 
with  the  title  "  Eocperiments  on  Latent  ElectricUyy'*  {Versuche  uber 
die  gebundenejElektridtdty  Poe.  Ann.,  L  VIII,  391,)Knochenhauer  pre- 
sents the  law  according  to  which  the  force  of  the  secondary  current 
decreases  when  the  distance  from  the  main  wire  increases. 

Biess  has  shown,  as  already  mentioned,  §  61,  that  the  force  of  the 
secondary  current  decreases  in  the  same  proportion  in  which  the  axial 
distance  of  the  secondary  wire  from  that  of  the  main  wire  increases. 

Knochenhauer  thinks  this  law  is  "  evidently  insufficient." 

Starting,  apparently,  from  the  idea  that  the  lateral  current  is  a  phe- 
nomenon of  induction,  Knochenhauer  attempts  to  apply  here  his  law.* 

That  a  law  stating  the  relation  between  action  and  distance,  adapted 
to  the  case  of  spherical  bodies  only,  in  which  all  action  can  be  consid- 
ered as  starting  from  a  single  point,  cannot  hold  good  for  wires  mn- 
ning  parallel  to  each  other  does  not  stop  Herr  Knochenhauer.  His 
law  has  such  an  astonishing  elasticity  that,  by  barely  changing  the  co- 
efficient, it  serves  for  the  secondary  current.  In  his  opinion  there  snb- 
sists  between  the  force  of  the  secondary  current  (measured  by  the  air 
thermometer)  and  the  distance  of  the  wire  the  relation 

0=1  Aav;r 

in  which  d  denotes  the  temperature  of  the  thermometer  in  the  second- 
ary wire,  and  n  the  distance  of  the  secondary  from  the  main  wire. 

This  n,  however,  is  not  the  axial  distance,  but  the  distance  of  the 
wire  in  the  cl^ar,  in  which  he  assumes  three  lines  as  unity ;  hence 
the  magnitude  of  7t  has  first  to  be  computed  from  the  axial  distance 
a  given  by  Biess. 

He  first  compares  his  formula  with  the  results  found  by  Biess.  A 
series  of  these  observations  he  arranged  in  the  following  table,  with 
the  values  computed  by  his  formula : 


d. 

6  observed. 

8  computed. 

Differencse. 

LmtM. 

2.71 

0.216 

0.219 

+  0.  003 

6.78 

0.145 

0.143 

—  0.  002 

11.24 

0.119 

0.104 

—  0. 015 

16.01 

0.081 

0.079 

—  0.002 

19.61 

0.066 

0.066 

0.000 

23.87 

0.054 

0.055 

+  0.001 

In  fact  the  values  observed  and  those  computed  by  the  above  form- 
ula cofrespond  sufficiently  well  by  making  A  z=  0.401,  a  =  0  489. 
Indeed,  the  formula  aB9w«rs  for  very  short  distances,  for  which  the 
law  of  Biess,  on  evident  grounds,  is  no.  longer  applicable. 

But  does  this  accordance  of  Knochenhauer's  formula  with  the  obserra- 


*See  Beport  of  1856. 
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tions  prove  its  correctness?  Certainly  not.  When  there  are  two 
constants  at  oar  disposal  it  is  easy  to  invent  a  whole  mass  of  formulas 
which  would  serve  just  as  well ;  that  is,  they  will  accord  with  the  few 
numbers  observed  within  narrow  limits,  quite  as  closely  as  the  limits 
are  narrow.     As  a  proof  I  propose 

^  =  A  +  6  log.  D  ; 

the  first  best  arbitrary  formula  that  occurs  to  me.  In  this  formula  let 
0  denote  the  temperature  of  the  secondary  wire,  D  the  axial  distance 
of  the  wires.  Making  A  z=  0.276,  and  h  =  0.16,  this  formula  will 
agree  with  Biess'  observations  as  well  as  that  of  Enochenhauer ;  as  the 
following  table  shows,  in  which  the  third  vertical  column  contains 
the  values  computed  by  the  above  formula: 


d. 

6  observed. 

e  computed. 

-      Difference. 

Lines. 

2.71 

0.216 

0.207 

—  0.003 

6.78 

0. 145 

0.143 

—  0.  002 

11.24 

0.  119 

0.107 

—  0.012 

16. 01 

0.081 

0.084 

+  0.  003 

19.61 

0.066 

0.069 

+  0.  003 

23.87 

0.054 

0.056 

—  0. 002 

In  spite  of  this  harmony  between  observation  and  computation,  this 
formula  expresses  just  as  little  as  Knochenhauer's,  the  law  according 
to  which  the  force  of  the  secondary  current  decreases  with  the  distance 
from  the  main  wire. 

Knochenhauer  has  himself  made  a  series  of  experiments  to  confirm 
bis  formula,  and  by  which  he  would  show  that  the  magnitude  of  a 
depends  upon  the  conducting  capacity  of  the  main  circuit,  of  the  sec- 
ondary circuit,  &c.  The  description  of  the  modus  operandi  of  the 
experiments,  how  the  wires  were  extended,  &c.,  is  exceedingly  obscure, 
and  since,  I  think,  I  have  proved  the  inaccuracy  of  his  formula,  a 
further  account  of  these  experiments  is  unnecessary. 

This  memoir  forms  the  introduction  to  further  researches,  which 
relate  to  the  secondary  current  and  currents  in  branched  circuits. 
The  following  are  the  titles  of  the  memoir  on  these  subjects: 

On  the  lateral  current  in  divided  conducting  wires  of  the  battery. — 
(Pog.  Ann,.  LX— LXX,  235.) 

On  the  electrical  current  in  divided  conducting  wires  of  the  battery, 
(Pog.  Ann.,  LXI,  55.) 

On  the  diminution  of  the  main  current  with  divided  conducting 
wires  of  the  battery. — (Pog.  Ann.,  LXII,  353.) 

On  the  relation  of  the  formulas  which  determine  the  development 
of  heat  by  the  electrical  and  the  galvanic  current. — (Pog.  Ann.,  LXII, 
207.) 

Experiments,  an  the  electrical  secondary  current. — (Pog.  Ann., 
LXIV,  64,  and  Poff.  Ann.,  LXVI,  235.) 

Determination  of  the  compensating  length  of  wire  without  the  air 
thermometer. — (Pog.  Ann.,  LXVII,  327.) 
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Solution  of  the  problems  recently  proposed  on  brancbed  galvanic 
currents,  for  the  discharge  current  of  the  electrical  battery. — (Pog. 
Ann.,  LXVIII,  186.) 

On  the  ratio  of  tension  in  the  discharge  current  of  the  electrical 
battery.— (Pog.  Ann.,  LXIX,  77.) 

On  the  comparison  of  the  electrical  formula  with  the  galvanic— 
(Poff.  Ann., LXIX,  421.) 

The  experiments  mentioned  in  these  memoirs  are  very  badly  de- 
scribed ;  the  discussions  inflated,  confused,  and  full  of  difficult  formulas, 
which  do  not  lead  to  simple,  clear,  and  well  founded  results. 

Since  the  design  of  this  report  is  to  present  to  the  reader  the  pro- 

{fress  of  physics,  and  not  to  weary  him  with  criticisms  on  fruitless 
abors,  I  need  say  no  more  of  Knochenhauer's  memoir  on  the  lateral 
current  and  kindred  subjects.  The  criticism  on  the  abovementioned 
paper  suffices  to  justify  me  in  this  respect. 

§  69.  Charging  current  of  the  declrical  bdtiery, — In  Fig.  68  let  a 
and  b  denote  two  electrical  batteries,  both  of  which  are  insulated 
The  exterior  coatings  of  both  batteries  being  in  metallic  connexion, 
suppose  a  to  be  charged  and  b  to  remain  uncharged. 

Fig.  88.  Now,  if  any  suitable  discharger, 

fitted  to  the  knob  of  the  jar  b,  ap- 
proaches the  knob  of  the  charged 
jar,  a  spark  passes,  the  jar  a  be- 
comes partially  discharged,  a  part 
of  the  (e.  g.)  positive  electricity, 
which  was  accumulated  on  the  in- 
ner coating  of  a,  passes  with  a 
spark  to  the  inner  coating  of  b, 
while  a  corresponding  quantity  of 
negative  electricity  passes  withont 
a  spark,  by  the  conducting  connexion  of  the  outer  coatings,  from  a 

to  6. 

In  this  manner  a  is  partly  discharged  and  b  charged  ;  the  charge 
of  b  is  not  gradual,  as  in  ordinary  charging  of  jars,  but  very  rapid. 
Dove  terms  the  current  which,  passing  from  the  outer  coating  of  a 
to  that  of  by  charges  the  latter  battery,  the  charging  current^  (Ladungi- 
stroniy)  and  he  has  compared  the  action  of  this  current  with  the  action 
of  the  discharge  current  already  amply  investigated.  He  found  the 
following  results,  (Pog.  Ann.,  LXIV,  81 :) 

1.  Induction,  In  the  outer  connecting  wire  a  cylindrical  induction 
spiral  was  introduced,  surrounded  by  an  exterior  secondary  spiral. 
The  effects  were  the  same  as  in  the  discharge  stroke. 

2,  Sparks.  The  outer  connecting  wire  having  been  interrupted,  a 
brilliant  white  spark,  with  a  loud  report,  appeared  at  the  place  of 
external  interruption  the  instant  the  spark  at  the  inner  conductiDg 
wire  passed.  A  moist  thread  being  introduced  into  the  inner  con- 
ducting wire,  the  spark  assumes  a  redish  yellow  color  and  has  a  feeble 
report ;  the  same  cnange  is  also  indicated  in  the  place  of  interruption 
of  the  outer  connecting  wire,  in  which  there  is  no  moist  thread. 

Dove  found  further  that  the  ^'charging  current''  produced  in  the 
same  manner  as  the  discharge  current. 
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3.  Galvanic  effects. 

4.  Magnetization  of  steel. 

5.  Pbysiologioal  effects. 

6.  Penetration  of  bad  conductors,  and 

7.  Evolution  of  heat. 

The  needle  of  a  galvanometer  inserted  in  the  connecting  wirie  of 
the  outer  coatings  is  not  affected  when  the  inner  coatings  are  brought 
into  metallic  contact  with  a  white  and  loudly  sounding  spark,  without 
the  interposition  of  a  moist  thread  ;  but  it  is  sensibly  affected  when  a 
moist  thread  is  introduced  there.  The  magnetizing  of  a  steel  needle 
placed  in  a  spiral  was  produced  with  great  effect  in  the  first  case, 
(without  interposition,)  but  feebly  in  the  second  case,  (with  inter- 
position.) 

The  contents  of  one  of  Dove's  papers  in  Poggendorf 's  AnnaleUj 
(LIV,  305,)  bearing  the  title,  *^  On  the  current  induced  in  magnetiz- 
ing iron  by  means  of  frictional  electricity,"  will  have  to  be  presented 
later,  because  this  subject  is  closely  related  to  the  corresponding^ 
effects  of  the  galvanic  current. 

§  70.  Hankel*8  researches  on  magnetizing  sted  needles  by  the  discharge 
spark  of  the  electrical  battery, — Hankel  has  published  two  large  me- 
moirs on  this  subject,  (Pog.  Ann.,  LXV,  537,  LXIX,  321.)  In  the 
first  he  speaks  of  Savary's  observations,  and  then  proceeds  to  the 
description  of  his  own  experiments,  the  results  of  which  are  as  follows: 

1.  When  the  discharge  stroke  passes  through  a  spiral  in  which  a 
steel  needle  is  placed,  a  certain  minimum  of  charge  is  generally  ne- 
cessary to  magnetize  the  needle.  Calling  the  polarity  which  it  receives 
by  the  discharge  stroke  of  this  minimum^  normal,  the  needle  will  be- 
come abnormally  magnetic  by  gradually  increasiug  discharges,  and 
again  normal  by  still  stronger  charges,  &c.  The  abnormal  magnet- 
ism appears  with  strong  charges  of  the  battery,  as  the  pieces  of  wire 
introduced  into  the  circuit  of  the  battery  are  longer  in  proportion  as 
the  charge  is  stronger. 

When  in  addition  to  the  spiral  and  the  pieces  of  the  conducting 
circuit  remaining  constant  in  all  the  experiments,  an  iron  wire  34 
feet  long  and  0.1  line  in  diameter  was  introduced,  abnormal  magnet- 
ism was  obtained  with  a  charge  70  (measured  by  sparks  of  the  measur- 
ing jar)  ;  on  inserting  82  feet  of  the  same  wire  a  charge  of  120  was 
required,  and  a  wire  of  154  feet  required  a  charge  of  160. 

2.  When  a  battery  of  more,  and  then  one  of  fewer  jars  was  used 
with  the  same  conducting  circuit,  the  battery  of  the  less  number  of 
jars  produced  the  abnormal  period  with  a  less  charge. 

An  iron  wire  of  202  feet  having  been  introduced,  a  charge  of  20 
with  two  jars  produced  abnormal  magnetization,  while  by  using  5 
jars  it  was  only  obtained  with  a  charge  of  70,  and  with  9  jars,  even 
the  quantity  of  electricity  230,  did  not  produce  abnormal  magnetiza- 
tion. 

If  with  gradually  increasing  charges,  the  change  from  normal  to 

abnormal  magnetization  is  not  always  obtained,  these  periods  are 

nevertheless  not  wholly  wanting ;  for  an  increase  and  decrease  of  the 

strength  of  the  normal  magnetism  is  observed,  and  the  minima  of  the 

23  8 


854  RECENT  PH00RES8  IN  PHYSICS. 

norroal   magnetization   correspond    in   this   case    to   tbe   abnormal 
periods. 

Hsnkel  applied  himself  to  the  explanation  of  this  phenomenon, 
and  he  lays  down  the  following  as  the  fundamental  idea : 

**  It  is  known  from  Faraday's  researches,  that  a  current  at  its  com- 
mencement generates  an  opposite  current  in  a  neighboring  conductor; 
at  its  cessation,  on  the  other  hand,  a  second  current  which  passes  in 
the  same  direction  with  the  original  one.  The  electrical  sparks  must 
act  in  both  ways,  upon  a  steel  needle  placed  near  the  wires,  as  the 
needle  is  perpendicular  to  the  direction  of  the  current,  the  planes  of 
the  currents  produced  in  the  needle  are  likewise  perpendicular  to  tbe 
length  of  the  needle,  and  the  magnetism  of  the  needle  will  be  in 
opposite  directions  according  as  we  consider  it  to  be  excited  by  the 
action  of  the  beginning  or  by  the  cessation  of  the  spark.  But  the  two 
instants  of  beginning  and  end  of  electrical  sparks  follow  each  other  so 
rapidly,  that  their  separate  effects  cannot  be  measured ;  hence  magnet- 
ization is  the  result  of  both  of  these  influences." 

This  is  essentially  the  fundamental  idea  to  which  Wrede  {Berzdiua' 
Jahresberichty  deutsch  von  WdhleVy  208ter  Jahrgang^  8.  119,)  sought 
to  reduce  the  alternate  normal  and  abnormal  magnetism  of  steel  needles 
by  the  discharge  stroke  in  main  as  well  as  in  secondary  wires. 

As  already  intimated  by  Riess,  (Dove's  Reperioriumy  VI,  218,)  this 
mode  of  explanation  belongs  yet  to  the  domain  of  conjecture.  It  is 
possible  that  this  is  the  natural  process  in  magnetizing  steel  needles 
by  the  discharge  stroke,  but  it  is  by  no  means  proved. 

On  the  whole  this  explanation  seems  very  plausible ;  but  the  deda(>- 
tion  of  the  particulars  of  the  phenomenon  is  not  at  all  convincing, 
although  Hankel  expresses  himself  quite  at  length  upon  the  subject. 
We  will  do  well  to  consider  this  as  still  an  open  question. 

Biess  remarks,  in  the  place  above  cited  in  Dove's  Repertorium,  that 
it  is  better,  and  more  for  the  furtherance  of  science,  openly  to  confess 
the  deficiencies  of  our  knowledge^  than  to  attempt  to  aid  it  with  half 
explanation  and  to  cover  up  its  defects ;  and  in  this  connexion  he 
quotes  a  passage  from  Franklin's  letters,  which  should  be  taken  to 
heart  by  every  scientific  man : 

''I  find  a  frank  acknowledgment  of  one's  ignorance  is  not  only  the 
easiest  way  to  get  rid  of  a  difficulty,  but  the  likeliest  way  to  obtain 
information  ;  I  think  it  an  honest  policy." 

In  the  second  memoir  Hankel  treats  of  the  following  points : 

1.  The  number  and  magnitude  of  the  magnetizing  periods,  men- 
tioned in  the  first  memoir. 

2.  The  action  of  different  spirals. 

3.  The  action  of  the  conducting  wire  upon  itself. 

4.  The  influence  of  the  thickness  of  the  needles. 

5.  The  influence  of  the  surface  of  the  battery, 

6.  The  changes  of  the  alternations  by  obstacles  interposed. 

7.  Special  influence  of  particular  metals,  totally  distinct  from  their 
conducting  capacity. 

We  will  consider  these  points  in  succession : 
1.  As  a  magnetizing  spiral,  a  spiral  of  silver  wire  was  employed 
with  coils  so  close  that  the  introduced  needle  covered  31  of  them. 
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The  charge  of  the  battery  was  regularly  increased  by  1  spark  of  the 
measuring  jar,  and  at  each  discharge  a  new  needle  was  magnetized  ; 
the  strength  of  the  magnetism  comjiunicated  was  then  determined  by 
the  time  which  the  needle  required  to  make  a  given  number  of  vibra- 
tions. A  copper  wire  2  63  metres  long  and  1.2966  millimetre  diam- 
eter was  used  in  the  circuit  together  with  the  spiral. 

In  this  manner  Hankel  made  a  series  of  experiments  whose  results 
are  represented  graphically  in  fig.  69.     The  abscissas  are  [^roportional 

Fig.  69. 
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to  the  strengths  of  the  battery  charges,  the  ordinates  to  the  strengths 
of  the  corresponding  magnetizaticm.  The  ordi nates  above  the  hori* 
jsotital  0  correspond  to  normal,  those  below  to  abnormal  magnetism. 

Tliifl  curve  does  not  produce  the  impress  too  of  regularity  ;  it  seems 
rather  to  mask  some  sort  of  a  law  by  irregularities  which  cannot  be 
corrected  by  computation-  But  in  such  cases  the  law  may  be  repre- 
sented by  averages  obtained  from  numerous  experiments. 

Hankel  says  he  repeated  these  experimetitB  with  the  shortest  circuite, 
to  determine  the  position  of  the  abnormal,  or  equally  significant  weak 
normal  periods  ;  from  all  his  experimentn  with  the  same  kind  of  needle, 
using  the  same  battery  of  nine  jars,  he  found  these  periods  to  occur  in 
the  following  chargee:  3,  6,  9,  11,  14,  16,  18,  21,  23,  26,  29,  32, 
36,  40. 

Hankel  says,  *^  we  see  that  the  change  in  the  polarity  returns  regu- 
larly ;'*  but  i  can  find  in  this  series  of  numbers  nothing  very  clearly 
expressed,  and  least  of  all  regularity.  He  says,  moreover,  that  this  regu- 
larity might  have  been  more  clearly  represented  by  the  introduction 
of  fractions,  but  he  purposely  avoided  them,  as  he  had  not  measured 
them  exactly,  but  only  estimated  them. 

Now,  what  does  this  mean  ?  Does  not  the  above  series  of  numbers 
represent  the  means  of  numerous  experiments  made  under  the  same 
condition?  If  this  is  the  case,  why  hesitate  to  introduce  fractions? 
Mean  values  are  generally  computed,  not  observed. 

To  render  it  possible  for  the  reader  to  judge  of  the  value  of  his  re- 
sults, Hankel  should  have  told  how  he  arrived  at  the  series  3,  6,  9, 
11,  &c. ;  and  he  should  have  communicated  the  separate  series  of 
experiments  in  order  that  one  might  ascertain  how  far  the  se\>arat^ 
series  difiered  from  the  mean  on  account  of  acc\deiila\  dAa\.\3L\\i'^\i^'i'^* 
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7.  The  inseryon  of  iron  wires  yields  remarkable  phenomena,  pro- 
ducing anomalous  periods  of  very  considerable  strength.  Hankel 
found  them  particularly  striking  with  thick,  long  iron  wires.  While 
a  thick  copper  wire  greatly  weakens  the  magnetism,  the  latter  is  con- 
siderably strengthened  by  a  thick  iron  wire.  On  introducing  an  iron 
wire  1.27  millimetre  diameter  and  131  metres  long  it  gave,  for  instance, 
the  result  for  a  charge  6,  a  normal  maximum  11  ;  for  a  charge  36,  an 
anomalous  magnetism  of  the  strength  9^,  taking  for  unity  the  mag- 
netizing strength  adopted  in  constructing  the  above  curves. 

§  71.  Leyden  jars  of  thick  gr?a««.—  Winter,  of  Vienna,  construct 
Leyden  jars  which  have  a  much  greater  striking  distance  than  those 
in  general  use,  and  he  accomplishes  this  by  using  vessels  with  very 
thick  sides,  (over  1  line,)  and  by  leaving  a  very  wide  uncoated  border. 
Spontaneous  discharge  is  prevented  by  the  width  of  the  uncoated 
border,  and  perforation  of  the  glass  is  prevented  by  its  thickness.  In 
such  jars  the  tension  of  the  free  electricity  on  the  inner  coating  can 
reach  a  far  higher  degree  than  in  the  ordinary  thin  jars,  in  which,  if 
a  spontaneous  discharge  does  not  occur,  a  fracture  of  the  glass  is  to 
be  feared. 

The  mutual  incuction  of  opposite  electricities  of  the  two  coatings, 
in  consequence  of  the  great  thickness -of  the  glass,  is  less  perfect  than 
with  thinner  glass.  With  the  same  quantity  of  coating,  and  with 
the  same  density  of  the  free  electricity  on  the  inner  coating,  less  elec- 
tricity will  be  accumulated  in  thick  glass  jars  than  in  those  of  thin 
glass  ;  in  general,  therefore,  the  quantity  of  electricity  which  a  thick 
glass  jar  can  receive  is  less,  but  the  tension  of  the  free  electricity  on 
the  inner  coating,  and  consequently  the  striking  distance,  is  greater. 
It  is  to  be  expected  that  with  the  greater  striking  distance,  other 
effects  of  the  discharge  will  also  suffer  a  change.  All  effects  of  the 
discharge  stroke,  in  which  it  is  chiefly  desirable  that  a  great  quantity 
of  electricity  should  be  sent  through  a  body,  can  be  produced  better 
with  large,  thin  glass  jars,  but  where  the  force  of  the  shock  is  the 
main  object,  thick  glcws  jars  serve  the  purpose  better ;  hence  it  ap- 
peared to  me  probable  that  the  perforation  of  glass  plates  should  take 
place  much  more  easily  with  thick  jars  than  with  ordinary  thin  ones. 
Trial  perfectly  sustained  my  supposition.  Formerly,  in  using  large, 
thin  jars,  a  great  number  of  revolutions  of  the  machine  were  necessary 
to  charge  the  battery  suflSciently  for  the  perforation  of  glass,  and  even 
then  the  experiment  did  not  always  succeed  satisfactorily  ;  now,  20 
revolut'ons  of  a  very  moderate  electrical  machine  suflSce  to  charge  a 
thick  glass  jar  so  as  to  produce  this  effect  with  certainty. 

Fiir^7i.  The  thickness  of  the  glass  jar,  fig.  71,  is  about  1  line; 

each  coating  has  a  surfiace  of  about  9  square  decimetres, 
and  the  uncoated  border  is  22  centimetres  in  height. 

I  have  not  studied  carefully  the  influence  of  the  thick- 
ness of  the  glass  upon  the  effects  of  the  discharge  stroke, 
and  only  make  this  notice  in  order  to  draw  the  attention 
of  other  physicists  to  the  point.  It  is  much  to  be  wished 
that  Riess  would  take  up  this  subject,  since  he  has  already 
labored  in  this  field  with  such  generally  acknowledged 
good  results. 
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as  a  long  wire  introduced  into  the  circuit  is  extended  in  a  straight 
line  or  wound  into  a  spiral,  will  be  considered  below  under  No  6. 

4.  It  appears  in  general,  as  Hankel  infers  from  his  experiments, 
that  with  coarse  needles  the  phenomena  do  not  change  ;  the  anomalous 
periods  occur  only  with  stronger  charges,  and  also  appear  to  have  lost 
in  strength. 

5.  New  experiments  on  the  influence  of  the  surface  of  the  battery, 
corresponding  to  the  previous  ones,  indicated  that  a  diminution  of  the 
surface  brought  about  the  anomalous  periods  with  decreasing  charges, 
but  so  shortened  them  that,  with  a  certain  size  of  the  battery,  they 
ceased  to  appear  as  abnormal  magnetization  ;  weak  and  strong  normal 
periods  only  were  then  observed. 

6.  Besides  the  short  insertion,  with  which  the  results  in  fig.  69  were 
obtained,  Hankel  made  ex periments  with  inserted copperwires extended 
in  a  straight  line  0.23  millimetre  diameter,  and  varying  between  0.375 
and  96.4  metres  in  length.  The  curves  1  and  2,  fig.  70,  represent 
the  results  which  he  obtained  with  the  wires  12  and  then  96.4  metres 
long.  These  curves  seem  to  indicate  that  with  longer  insertions  the 
separate  small  periods  disappear,  until  at  last  only  a  large  normal  pe- 
riod is  observed  with  stronger  magnetism,  after  which  follows  a  very 
broad  negative  period,  (from  30  to  100,)  in  which,  however,  very  weak 
magnetism  is  observed. 

With  reference  to  the  disappearance  of  the  smaller  periods,  these 
experiments  do  not  admit,  in  my  opinion,  of  any  certain  conclusion, 
because  the  charge  of  the  battery  was  increased  from  5  to  6  for  the 
longer  insertions,  and  from  2  to  2  for  the  medium,  while  they  increased 
only  by  1  in  the  shortest.  Where  is  the  guarantee  that  in  the  longer 
wires  single  periods  are  not  passed  over  ?  Hankel  preserves  silence 
on  this  point. 

In  relation  to  the  influence  of  the  coils,  Hankel  compares  the  result 
represented  by  the  second  curve  of  fig.  70  with  those  which  are  given  by 
103  metres  of  the  same  wire  wound  into  70  coils.  While,  with  straight 
wires,  a  normal  period  extends  to  30,  and  is  then  followed  by  a  long 
negative  weak  one,  he  observed,  with  coiled  wires,  3  normal  and  3  ab- 
normal periods. 

When  26  metres  of  a  very  thick  (30.76  square  millimetres  in  sec- 
tion) quadrangular  copper  wire  were  inserted,  no  change  was  seen  in 
the  succession  of  the  periods,  but  they  were  generally  feebler.  When, 
in  addition,  113  metres  of  a  round  (1.3  millimetre)  wire  were  inserted, 
stretched  in  a  straight  line,  the  results  represented  in  the  third  curve 
of  fig.  70  were  obtained.  Nearly  all  reversions  disappeared,  the  needles 
seemed  but  feebly  magnetic. 

When  94  metres  of  the  thick  wire  were  coiled  into  a  spiral  and 
inserted  in  the  circuit,  the  results  presented  in  the  fourth  curve  of 
fig.  70  were  obtained.  The  enfeebling  of  the  magnetism  appeared 
here  in  the  thick  coiled  wires  still  more  strikingly  than  in  that  ex- 
tended at  length. 

The  influence  of  the  coiling  upon  the  thick  and  the  thin  copper  wires  is 
evidently  very  different;  yet,  says  Hankel,  (page  336  of  his  2d  Memoir,) 
the  influence  is  the  same  in  both  cases.  The  discussion,  by  means  of 
which  he  seeks  to  prove  this,  is  incomprehensible  to  me ;  indeed,  I 
cannot  call  Hankel's  reasoning  in  general  clear  and  precise. 
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equally  strong  charges  of  the  jar,  are,  consequently,  in  the  ratio  of  1 
to  2.77,  or  the  surfaces  covered  by  them  are  as  1  to  7.67. 

A  plate,  coated  on  both  sides  with  pitch,  on  being  brought  between 
the  insulated  point  and  the  conducting  wire,  and  subjected  to  the 
above  process,  the  positive  figure  appears  on  one  side  and  the  negati?e 
on  the  other. 

When  the  jar  was  charged  with  negative  electricity,  the  disk  ap- 
peared above  and  the  sun  below,  but  the  jellow  sun  in  this  case  was 
only  2.2  times  as  large  as  the  red  disk. 

The  cause  ot  the  negative  figures  being  relatively  greater  than  in 
the  previous  experiment  was  owing  to  the  excess  of  negative  eleo- 
tricity,  which  was  transmitted  to  the  upper  surface  ;  in  fact,  a  sun  ap- 
peared on  the  upper  side,  which  was  3.3  times  as  great  as  the  red 
disk  on  the  under  side,  when  a  positively  charged  jar  was  used  in  a 
similar  experiment. 

Riess  has  shown  that  the  dust  figures  appear  only  when  the  passage 
of  electricity  on  the  insulating  plate  is  accompanied  by  a  discontinuoas 
discharge,  which  may  be  recognized  generally  by  a  peculiar  hissing. 
By  holding  the  pitched  plate  to  the  knob  of  a  charged  jar  a  spark 
passes  with  a  crashing  noise ;  a  discontinuous  discharge  thus  takes 
place,  and  a  figure  appears  on  dusting;  but  the  plate  being  placed 
at  such  a  distance  from  the  knob  of  the  jar  that  a  spark  cannot  pass, 
some  electricity  still  gradually  goes  over,  producing  a  continuous  dis- 
charge. If  the  plate  is  dusted  after  standing  from  30  to  70  minutes 
opposite  the  knob  of  the  jar,  a  number  of  round  spots  appear  irregu- 
larly distributed — yellow,  if  the  jar  had  a  positive,  red,  if  a  negative 
charge.  These  spots  exhibit  no  trace  of  rays  ;  they  are  perfectly  alike 
in  size  and  form  for  both  electricities. 

Eence,  electrical  dvst  figures  appear  when  eUdricity  is  transmiUed  bjf 
a  disconliniious  discharge  to  an  tnsulcUing  plate. 

Upon  this  fact  Riess  founds  a  very  ingenious  explanation  of  the 
difierence  between  positive  and  negative  dust  figures.  In  a  discon- 
tinuous discharge  passing  over  the  surface  of  an  insulator  the  con- 
densed atmosphere,  which  covers  the  surface  of  all  bodies,  is  forcibly 
penetrated,  and  a  part  of  the  stratum,  containing  vapor  of  water,  is 
projected  with  violence  against  the  surface  of  the  body. 

But  Faraday  has  shown  that,  if  moist  air  impinges  forcibly  against 
any  body,  the  letter  is  negatively  electrified;  thus,  then,  in  this  case* 
the  surface  of  the  plate  becomes  negatively  electrified  in  consequence 
of  the  discharge  which  takes  place  over  the  surface ;  the  remaining 
electricity  of  this  discharge  then  has  only  to  spread  over  a  negatively 
electrified  insulating  surface. 

The  surface  being  charged  with  negative  electricity,  it  spreads  from 
the  point  over  an  insulating  surface  already  negative ;  the  circum- 
stances, therefore,  not  being  favorable  for  the  distribution  of  the  nega- 
tive electricity  the  figure  cannot  become  enlarged,  and  a  rounded 
form  is  assumed. 

The  jar  being  positively  charged,  the  remainder  of  the  positive 
charge  spreads  from  the  point  over  an  insulating  surface  negatively 

•  The  expenmenlB  ot  ¥8ki«.di.N  x^i^wttA.  \a^v^t^^^<v«  q.'C  *u.ch  a  conclusion.— < Set 
Report  for  1856,  p.  ^64.^  Q.  C.  S. 
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electrified  by  the  discontinuous  discharge ;  the  fact  that  electricity  is 
already  present  on  the  surface,  acting  attractingly  on  that  issuing 
from  the  point,  occasions  a  greater  diffusion  of  the  positive  electricity ; 
but  the  circumstance  that  the  positive  electricity  spreading  forth  is 
partially  neutralized  by  the  presence  of  the  negative,  causes  the  radia- 
ting form  of  the  positive  dust  figure. 

To  sustain  this  view,  Riess  produced  a  modification  of  the  phenome- 
non in  rarified  air.  On  a  plate  covered  with  pitch,  placed  under  a 
glass  receiver,  was  placed  the  blunt  end  of  a  wire,  which  received  a 
spark  from  a  jar  charged  with  positive  electricity.  With  the  whole 
pressure  of  the  air  the  sun  appeared  on  dusting  the  plate  ;  but  when 
the  air  was  exhausted  to  27^  lines  pressure,  only  an  irregular  yellow 
speck  appeared ;  negative  electricity  behaved  in  like  manner.  The 
difference  between  the  positive  and  negative  figures  was  no  longer 
observed  at  this  degree  of  rarifaction. 

When  the  air  was  exhausted  to  2  or  3  lines  the  end  of  the  wire  left 
only  a  point,  which,  tcith  positive  electricity  was  red,  with  negative^ 
yellow  ;  and  consequently  caused,  not  by  the  transmission  of  electricity 
to  the  plate,  but  by  induction. 

The  penetration  of  the  stratum  of  air  surrounding  the  plate  is, 
therefore,  the  origin  of  dust  figures. 

§  74.  Dust  images. — If  a  stamp  (as  simple  as  possible,  having  a  few 
raised  letters,  and  for  this  reason  printing  types  will  answer)  be 
placed  on  a  single  pitch  plate,  (so  Biess  calls  a  copper  disk  coated  on 
one  side  only  with  pitch,)  and  electricity  be  communicated  to  the 
stamp,  it  acts  inductively  on  the  pitch  surface,  the  latter  becoming 
electrified  at  the  spot  where  touched  ;  and  this  electricity  is  opposite 
to  that  of  the  stamp,  for  on  removing  it  and  powdering  the  plate  with 
the  mixture  mentioned  already,  a  red  image  of  the  letter  is  obtained, 
if  the  stamp  is  positive ;  a  yellow  one,  if  negative ;  for  the  flour  of 
sulphur  attaches  itself  to  the  positive^  the  minium  powder  to  the  nega- 
tive spots  of  the  resin  plate. 

The  above  described  phenomenon  underwent  numerous  modifica- 
tions, according  to  the  manner  in  which  the  stamp  was  electrified. 

The  stamp  being  touched  by  the  knob  of  a  charged  Leyden  jar, 
and  then  removed  in  an  insulated  condition,  leaves  an  image  as  above 
indicated ;  it  is,  however,  very  little  covered  with  dust ;  while  the 
ground,  by  the  formation  of  dust  figures  becomes  yellow,  if  the  letter 
is  red,  or  red,  if  the  letter  is  yellow. 

The  stamp  being  removed  uninsulated,  the  dust  figure  changes, 
whereby  the  clearness  of  the  image  also  suffers. 

By  electrifying  too  strongly,  an  actual  passage  of  electricity  in  part 
occurs  at  the  place  where  the  stamp  touches  the  plate^  so  that  a  dust 
image  appears,  partly  red  and  partly  yellow. 

Then  we  have  at  the  same  time  a  dust  image  and  dust  figures.  To 
obtain  the  dust  image  clearly,  the  formation  of  the  dust  figures  must 
be  avoided,  which  Riess  accomplished  in  various  ways. 

The  knob  of  a  Leyden  jar  was  exchanged  for  a  four-inch  ball,  and 
the  jar  fastened  horizontally^  so  that  the  pitch  plate  and  the  stamp 
could  be  placed  under  the  ball ;  the  stem  of  the  stamp  was  half  an  inch 
from  the  nail.  By  the  inductive  action  of  the  ball  the  end  of  the  stamp 
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touching  the  pitch  was  electrified  like  the  hall ;  too  strong  an  accumu- 
lation of  electricity  was  prevented  by  providing  the  stamp  with  a  point. 
After  the  stamp  had  been  exposed  from  20  to  30  minutes  to  the  induc- 
tive action  of  the  ball,  a  clear  dust  image  appeared  without  any  dust 
figure,  but  irregular  spots  appeared  in  the  ground,  which  were  not  of 
the  color  of  the  image. 

Similar  results  were  obtained  when  the  stamp  was  placed  for  several 
hours  in  connexion  with  one  pole  of  a  powerful  dry  pile,  while  the 
electricity  of  the  other  pole  was  conducted  off*  as  completely  as  possible. 

In  these  cases,  in  which  generally  no  dust  figures  appeared,  it  was 
indifierent  whether  the  stamp  was  insulated  or  not,  on  its  removal. 

The  color  of  the  irregular  spots  showed  that  they  originated  in  the 
electricity  actually  passing  from  the  stamp  to  the  pitch  plate  at  the 
places  which  admitted  of  a  slight  current.  To  avoid  these,  more  ready 
passage  to  a  conducting  medium  must  be  furnished  for  this  electricity, 
as  in  the  case  when  the  dust  images  were  produced  in  rarified  air. 
Biess  obtained  in  this  manner  the  most  perfect  dust  images. 

The  dust  figures  bxlA.  imageSy  just  considered,  are,  according  to  Biess, 
primary  electrical  delineations  ;  the  figures  and  images  now  to  be  con- 
sidered are  secondary  dectricaX  delineations. 

§  75.  Electrical  breath  figures. — The  surface  of  glass,  mica,  &c., 
over  which  an  electrical  discharge  stroke  has  passed,  gives,  by  breathing 
upon  it,  peculiar  ramified  figures,  which  stand  out  from  the  sor&oe 
obscured  by  the  breath  with  a  mirror-like  lustre. 

The  breath  figure  indicates  the  path  taken  by  the  electrical  dis- 
charge over  the  surface ;  and  its  form  differs  therefore,  according  to 
the  nature  of  this  surface.  On  metal,  it  appears  as  a  round  disk ;  on 
resin,  as  serpentine  stripes ;  on  mica,  as  fine,  many  times  ramified 
line?. 

The  breath  figure  is  independent  upon  the  hind  of  electricity  em- 
ployed. 

That  these  figures  do  not  originate  in  the  electricity  which  continues 
to  adhere  to  the  surface  is  established  by  the  fact  that  they  are  seen 
on  metallic  surfaces,  on  which  they  appear  after  the  breathing,  as 
distinct  circles,  surrounded  by  more  or  less  obscure  rings  ;  the  breath 
figures  also  appear  a  long  time  after  the  discharge  stroke  has  passed 
over  the  surface,  or  after  the  surface  has  been  passed  over  the  flame  of 
a  spirit  lamp.  Hence,  the  breath  figures  cannot  be  owing  to  adhering 
electricity  ;  they  are  to  he  ascribed  to  a  change  of  surf  ace  which  the  sub- 
stance used  has  been  subjected  to,  by  the  electrical  discharge. 

On  a  fresh  surface  of  mica,  that  is  on  such  as  is  obtained  by  a  fresh 
cleavage,  breath  figures  do  not  appear.  This  depends  upon  a  peculiar 
property  of  fresh  mica  surface,  which  Biess  has  described  in  the  67th 
volume  of  Poggendorf 's  Annaien,  page  354, 

A  clean  plate  of  mica  being  breathed  on,  or  held  over  evaporating 
water,  the  result  is,  as  with  all  bodies,  that  it  will  be  covered  with  a 
rapidly  disappearing  stratum  of  water,  consisting  of  very  small  drops, 
which  are  not  in  contact  with  each  other. 

But  when  the  mica  has  received  a  fresh  surface  by  cleavage,  it  re- 
mains perfectly  clear,  shining  and  transparent  after  Ibeing  breathed  on. 

This  phenomenon  is  by  no  means  owing  to  the  fresh  surface  not 
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condensing  vapor  of  water,  for  the  breath  causes  it  to  show  the  colors 
of  thin  plates  ;  it  is  consequently  covered  with  a  coherent  stratum  of 
water. 

A  drop  of  water  which  stands  at  rest  on  an  old  surface  of  mica  at 
once  spreads  on  a  fresh  surface,  and  completely  covers  it.  Hence,  a 
mica  surface  made  by  cleavage  possesses,  in  consequence  of  its  great 
purity,  so  great  an  attraction  for  the  vapor  of  water  that  it  condenses 
the  water  into  a  coherent  stratum,  while,  had  the  mica  been  exposed 
a  long  time  to  the  air,  it  would  have  condensed  the  water  in  separate 
drops. 

While  an  old  surface  of  mica  is  an  excellent  insulator  of  electricity 
a  fresh  surface  discharges  an  electroscope  in  a  few  seconds;  it  acts 
hygroscopically  by  condensing  the  vapor  of  water  of  the  atmosphere 
into  a  coherent  stratum,  which  conducts  electricity. 

This  remarkable  peculiarity  of  fresh  mica  is  preserved  but  a  short 
time  in  the  air  ;  in  a  few  days  it  may  be  clouded  by  breathing  upon  it. 

Very  powerful  electrical  discharges  produce  not  only  a  change  in 
the  film  of  foreign  matter  covering  the  body,  but  they  alter  the  surface 
of  the  body  itself.  This  is  the  cause  of  the  traces  noticed  in  §  41,  occa- 
sioned by  the  discharge  spark  on  glass  and  mica  (electrical  colored 
stripes)  and  of  the  rings  of  Priestley  ^  which  occur  when  numerous  dis- 
charges of  a  battery  take  place  between  a  point  and  a  polished  metallic 
surface,  whereby  oxidation  of  the  metal  forms  many  colored  concentric 
circles. 

§  76.  Karaten'a  Electrical  Figures, — ^The  analogy  which  Riess  de- 
scribes in  the  VI  volume  of  Dove's  Bepertorium  der  Physikj  between 
electrical  breath  figures  and  the  images  of  Moser,  occasioned  Karsten 
to  examine  whether  such  images  could  not  be  obtained  in  the  electrical 
way. 

For  this  purpose  he  placed  (Pog.  Ann.,  LVII,  492)  a  coin  on  a 
mirror,  resting  on  a  discharging  metal  plate,  and  caused  sparks  to 
strike  from  the  conductor  of  the  machine  upon  the  coin,  thence  passing 
to  the  metal  plate,  (around  the  edge  of  the  glass.)  After  100  revo- 
lutions of  the  machine  the  coin  was  removed  ;  the  glass  plate  seemed 
wholly  unchanged,  but  when  breathed  upon  the  image  of  the  coin 
appeared  distinctly. 

Besides  the  memoir  cited,  Karsten  has  published  two  others,  in 
Poggendorf 's  Annaleny  (LVIII,  115,  and  LX,  1,)  on  electrical  images, 
but  as  he  has  not  succeeded  in  discovering  their  true  nature,  it  is  un- 
necessary to  go  further  into  the  details  of  these  memoirs ;  and  the  more, 
since  Riess,  as  we  shall  see,  has  correctly  ascertained  the  condition  for 
producing  electrical  images.  The  report  upon  Riess'  researches  will 
therefore  suffice  to  bring  the  facts  at  least,  to  the  knowledge  of  the 
reader. 

We  must,  however,  briefly  notice,  by  the  way,  Earsten's  last  treatise 
in  one  particular.  In  the  beginning  he  adduces  many  experiments 
which  have  been  made  to  explain  the  cause  of  Moser' s  images ;  besides 
Moser's  own  theory,  he  presents  the  opinion  of  Hunt,  Know^  Fizeau, 
Daguerre,  Masson  and  Moore.  Why  is  the  excellent  work  of  Waideles 
on  this  subject  ignored  ?  it  appears  in  the  first  half  of  the  69tb  vol- 
ume of  Poggendorf 's  AnncUeUy  and  after  these  images  had  been  the 
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occasion  of  numerous  theoretical  extravaganzas,  brought  us  back  to 
the  basis  of  a  rational  treatment  of  the  subject.  Could  Karsten  nol 
have  known  of  this  work  in  drawing  up  the  papers  in  the  60th  volume 
of  the  Anncden  f 

The  explanation  which  Karsten  gives  of  Moser's  images  is  altogether 
inadmissible  and  may  be  easily  refuted.  He  thinks  that,  because  similar 
images  can  be  produced  by  the  aid  of  electricity,  Moser's  images  mast 
be  of  electrical  origin.  He  thinks  that  '*  if  two  bodies,  differing  in  any 
respect  from  each  other,  come  in  contact,  an  electrical  current  is  pro- 
duced 1"  and  that  this  is  the  cause  of  Moser's  images. 

The  generation  of  an  declrical  current  by  the  contact  of  two  hetero- 
geneous bodies,  which  Karsten  seems  to  intimate  in  this  passage,  will 
not  be  granted  by  the  most  zealous  of  the  adherents  of  the  contact 
theory  ;  but  granting  even  the  existence  of  such  a  current,  it  could 
not  produce  any  image,  as  the  researches  of  Biess  prove. 

That  electrical  tension  alone,  without  repeated  discharges  between 
the  body  and  the  plate,  is  not  sufficient  to  produce  electrical  images 
has  been  shown  by  Know  in  a  paper  "On  electrical  figures  and  ther- 
mography," (Pog.  Ann.,  LXI,  569,)  in  which  he  has  proved  the 
untenableness  of  Karsten's  view  as  to  the  electrical  origin  of  Moser's 
images. 

The  rest  of  the  content*  of  Know's  memoir  will  be  mentioned  sub- 
sequently in  the  proper  place. 

§  77.  Electrical  breath  images. — Riess  placed  a  metal  stamp  on  a 
shining  pitch  surface,  and  upon  the  stamp  a  small  metal  weight  con- 
nected by  a  silver  wire  with  the  knob  of  the  spark  micrometer,  receiving 
electricity  directly  from  the  conductor  of  the  machine,  while  the  other 
knob  of  the  spark  micrometer,  one-half  line  from  the  first,  was  in  con- 
ducting connexion  with  the  ground. 

The  machine  being  now  turned,  electricity  accumulates  upon  the 
first  knob  of  the  micrometer  and  upon  the  stamp,  until  a  discharge 
takes  place  by  the  passage  of  a  spark  between  the  two  knobs ;  con- 
tinued turning  will  charge  and  discharge  the  stamp  anew.  The 
discharges  follow  more  rapidly  the  closer  the  knobs  of  the  spark 
micrometer  are  together. 

After  several  revolutions  of  the  machine  the  stamp  may  be  removed, 
the  plate  breathed  upon,  when  a  shining  image  of  the  stamp  shows 
itself  on  the  dull  ground. 

It  is  indifferent  for  the  success  of  this  experiment  which  electridtj 
is  used. 

Such  images  may  also  be  produced  on  glass  and  mica,  but  on  these 
substances  they  are  often  imperfect. 

The  simple  breath  image,  Riess  says,  in  caused  by  repeated  electri- 
cal discharges  taking  place  in  opposite  directions  between  the  model 
and  the  insulating  plate.  The  electricity  communicated  to  the  model 
passes  over  to  the  plate,  then  back  to  the  model,  when  the  latter  is 
discharged  by  the  spark  micrometer ;  thus  a  motion  of  the  same  kind 
of  electricity  arises,  first  downward  and  thus  upward.  Since  the  dis- 
charges between  a  bad  and  a  good  conductor  are  never  perfect,  elec- 
tricity, both  of  the  kind  used  and  the  opposite  kind^  remain  upon  the 
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insulating  plates,  which  are  therefore  in  the  condition  to  produce  dast 
figures,  often  even  dust  images. 

By  simply  eleotritying  the  stamp,  the  arrangement  heing  the  same 
as  for  producing  dust  images,  no  breath  image  appears.  The  alter- 
nate charge  and  discharge  of  the  stamp  are  essentially  necessary  for 
the  formation  of  these  images. 

By  laying  a  plate  of  mica  on  a  pitch  plate,  and  placing  a  metal 
stamp  on  this,  a  double  discharge  of  the  same  kind  of  electricity  takes 
place  in  the  same  direction  in  electrifying  the  stamp,  namely,  from 
the  stamp  to  the  upper  surface  of  the  mica,  and  from  the  under  sur- 
face of  the  mica  to  the  pitch  plate.  When  a  spark  is  communicated 
to  the  stamp  from  a  positively  charged  jar,  the  pitch  surface,  when 
dusted,  shows  a  yellow  image  of  the  stamp,  surrounded  by  positive 
dust  figures.  If,  therefore,  in  this  arrangement  of  the  stamp  alternate 
charges  and  discharges  are  brought  about,  the  conditions  for  forming 
manifold  breath  images  are  fulfilled. 

A  pitch  surface  being  covered  with  a  ipica  plate  and  a  stamp  placed 
on  it,  the  latter  was  charged  and  discharged  by  the  spark  micrometer. 
After  twenty  revolutions  the  upper  surface  of  the  mica  showed  a  per- 
fect breath  image,  but  the  under  surfaces  and  that  of  the  pitch  pre- 
sented a  most  imperfect  one. 

These  images  are  so  frequently  imperfect  because  pitch  and  mica 
adhere  closely  together  in  consequence  of  the  electricity  remaining 
after  each  discharge  and  subsequent  discharges  is  conveyed  to  places 
which  lie  scattered  beyond  the  image  surface ;  but  a  metallic  plate 
being  mbstituted  for  the  pitch  plate,  a  perfect  breath  image  is  ob- 
tained on  the  upper  and  lower  surfaces  of  the  mica  and  on  the  metallic 
surface. 

The  visibility  of  the  breath  images  is  to  be  explained,  according  to 
Kiess,  by  the  fact  that  the  surfaces  are  freed  by  electrical  discharges 
from  the  film  of  foreign  matter  with  which  they  are  generally  covered ; 
and  he  has  even  proved  such  a  cleansing  of  the  surface  by  images  on 
metal.  On  a  perfectly  insulating  mica  surface  liiess  produced  a  breath 
image,  and  the  place  where  the  image  appeared  conducted  as  well  as 
a  fresh  surface  of  mica,  thus  showing  thac  it  had  been  freed  from  the 
stratum  covering  this  spot. 

In  .nost  cases  breath  images  are  produced*  by  such  a  cleansing 
action^  but  they  can  be  excited  also  by  soiling  the  plate. 

On  a  fresh  mica  surface  an  obscure  image  of  a  stamp  was  obtained 
on  a  shining  ground.  On  an  old  surface,  which  electrified  by  forty 
revolutions,  gave  a  bright  breath  image ;  one  hundred  revolutions 
produced  a  dull  image. 

The  various  kinds  of  dull  breath  images  depend  upon  the  condition 
of  the  plate  used  and  of  the  stamp^-and  also  upon  the  strength  of  the 
electricity ;  the  clear  images  appear  more  frequently  only  because 
soiled  plates  and  the  least  possible  electricity  are  generally  used. 

The  origin  of  the  breath  images,  like  that  of  the  breath  figures,  is 
to  be  ascribed  to  a  change  which  the  electrical  discharge  produces  in 
the  stratum  covering  the  plate,  and  consists  in  an  increase  or  diminu- 
tion of  this  stratum,  according  to  circumstances. 

A  spark  thrown  upon  a  metallic  surface  injures  it  when  perfectly 
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clean,  bat  leaves  it  unchanged  if  it  is  soiled  or  tarnished.  Thisis  tbe 
case,  in  forming  breath  images  on  metals.  A  very  small  number  of  dis- 
charges having  passed  between  a  metallic  surface  and  one  of  m  ca 
covering  it,  the  intermitting  discharge  begins  in  the  foreign  stratum 
on  the  surface  of  the  metal,  and  the  metal  remains  uninjured ;  bat 
when  the  stratum  is  destroyed,  and  the  breath  image  is  produced,  and 
the  discharges  are  continued,  the  latter  then  begin  on  the  metal  itself, 
which  is  thus  changed.  Such  images,  appearing  without  breathing, 
and  representing  some  parts  of  the  stamp  in  brownish  colors,  Biefls 
produced  on  silver  with  from  fifty  to  sixty  revolutions. 

§  Y8.  Electrolytic  images, — If  the  blunt  point  of  a  platinum  needle 
be  placed  on  a  paper  moistened  with  a  solution  of  iodide  of  potassium, 
and  lying  on  a  metallic  plate  connected  with  the  ground,  a  brown 
spot  will  appear  under  the  point  if  the  needle  is  electrified  positively, 
but  there  will  be  no  spot  if  it  be  negatively  electrified.  Using  positive 
and  negative  electricity  one  after  the  other  in  any  order,  the  coloring 
remains  even  when  the  quantity  of  negative  electricity  far  exceeds 
that  of  the  positive. 

This  fact  explains  the  electrolytic  images,  which  Riess  has  invented 
for  proving  the  correctness  of  the  view  presented  above,  on  the  forma- 
tion of  breath  images  by  alternating  discharges. 

A  piece  of  card  paper,  moistened  on  one  surface  with  a  solution  of 
iodide  of  potassium,  was  laid  on  a  metallic  plate  connected  with  the 
ground,  and  then  covered  with  a  plate  of  mica.  A  stamp  was  placed  on 
the  mica,  and,  being  loaded  with  a  weight  of  2  to  14  ounces,  was  con- 
nected with  the  spark  micrometer,  whose  knobs  were  ^  a  line  asunder. 
After  twenty  revolutions  of  the  machine,  positive  electricity  continuing 
to  pass  between  the  knobs,  a  very  sharp  image  appeared  on  the  paper 
in  which  the  letters  of  the  stamp  appeared  with  a  brown  color. 

The  explanation  of  this  phenomenon,  according  to  the  above,  is  easy. 
As  in  breath  images,  the  stamp  being  charged  with  positive  electricity, 
it  passes  from  the  lower  surface  of  the  mica  to  the  metal  plate,  and 
thence  through  the  moist  paper  ;  by  this  passage  of  the  4"  15  to  the 
metal  plate  the  iodide  of  potassium  is  decomposed ;  as  soon  as  a  dis- 
charge takes  place  between  the  knobs  of  the  spark  micrometer,  an  op- 
posite current  sets  in  between  the  metal  plate  and  the  mica  ;  the  -f  E 
now  returns  to  the  mica,  and  the  —  E  through  the  moist  disk  to  the 
metal.  While  the  +  E  goes  to  the  metal  the  iodide  of  potassium  ifl 
decomposed,  and  this  eflect  is  not  destroyed  by  the  discharge  in  the 
opposite  direction. 

It  is  to  be  remarked  that  the  passage  of  the  +  E  from  the  mica  to 
the  metal  takes  place  gradually,  while  the  discharge  in  the  opposite 
direction  happens  instantaneously. 

The  same  experiment  being  repeated  in  the  same  manner  with  —  E, 
no  image  is  obtained,  but  only  irregular  brown  spots. 

This  also  may  be  easily  explained ;  the  negative  electricity  goes 
gradually  to  the  metallic  plate,  while  the  passage  in  the  opposite  di- 
rection is  instantaneous ;  thus,  a  greater  quantity  of  positive  elec- 
tricity returns  at  once  to  the  metal  plate,  and  passes  more  readily  to 
such  points  as  lie  beyond  the  image  surface. 

To  obtam  an  \ma%^  -vlth.  negative  electricity,  care  has  only  to  be 
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taken  that  the  quantity  of  +  E  which  returns  on  the  discharge  between 
the  knobs  to  the  metal  plate,  shall  be  less,  which  is  attained  by  bring- 
ing the  knobs  of  the  spark  micrometer  closer  together. 


SECTION  FOURTH. 


Fig.  72. 


ELECTRICAL  SPARK  AND  BRUSH. 

§  79.  Faraday's  researches  on  the  spark  and  brush. — Without  going 
into  the  theoretical  disquisition,  mentioned  in  another  place,*  which 
Faraday  has  given  upon  the  spark  and  brush,  I  will  present  here  only 
the  most  important  facts  which  he  has  obtained  in  his  experiments 
upon  these  phenomena  of  light. — (Pog.  Ann.,  XL VII  and  XLVIII.) 

In  order  to  compare  the  resistance  which  different  gases  presented 
to  the  passage  of  sparks,  with  the  corresponding  resistance  of  the  air, 
Faraday  used  an  apparatus,  a  sketch 
of  which  is  represented  in  fig.  72. 
Two  small  knobs,  s  and  8,  connected 
with  the  conductor  of  an  electrical 
machine,  were  placed  opposite  to  two 
larger  knobs,  I  and  i/,  in  conducting 
connexion  with  the  ground.  The 
diameter  of  the  balls  was  as  follows: 

Ball  s 0.93  of  an  inch. 

BalliS' 0.96  '' 

Ball  1 2.02  '' 


; 


f 


\l 


X. 


7 


The  constant  interval  v  between  s 
and  I  was  0.62  of  an  inch ;  the  inter- 
val u  between  8  andX  was  variable. 

It  would  have  been  better  if  the 
two  small  balls  s  and  tl  had  been 
perfectly  equal  in  size,  and  I  and  L 
also  equal;  much  more  reliable  con- 
clusions could  then  have  been  drawn 
from  these  experiments. 

The  two  balls  a  and  I  were  placed 
in  a  receiver,  which  could  be  exhaust- 
ed and  then  filled  with  different  gases. 

The  receiver  being  filled  with  air  under  the  pressure  of  the  atmos- 
phere, the  sparks  passed  alternately  at  u  and  t;,  when  the  intervals  at 
u  were  between  0.6  and  0.79  inches.  When  the  interval  at  u  was  less 
than  0.6  the  sparks  always  passed  here,  but  if  it  was  greater  than 
0.79  the  sparks  then  always  passed  at  v. 

•  See  ^  24  in  the  Report  for  1856. 


868 


RECENT  PBOGBB88   IK   PHYSICS. 


Similar  results  were  obtained  when  other  gases  were  in  the  receiyer 
nnder  the  atmospheric  pressure.  There  were  two  limits  for  the  in- 
terval at  u,  between  which  the  spark  passed  at  one  time  at  u,  at 
another  at  v;  the  interval  at  u  being  less  than  the  least  of  these  lim- 
iting numbers,  the  spark  passed  always  at  u,  bat  being  greater  than 
the  greatest  of  these  numbers  it  always  took  place  at  t;.  The  follow- 
ing table  indicates  the  limits  at  u  for  different  gases,  v  having  the 
constant  value  of  0.62  inch : 


Air,  8  and  S 

Oxygen,  «and  S , 

Kitrogen,  »  and  8 

Hydrogen,  «  and  S 

Carbonic  acid,  »  and  S.... 

Olefiant  gat,  «  and  S 

Coal  gas,  9  and  S 

Mariatic  acid  gas,  »  and  S 


Smallest. 


-h  0.60 

—  0,69 
+  0.41 

—  0.50 
-h  0.55 

—  0.59 
+  0. 30 

—  0.25 
-h  0.56 

—  0.5S 
-f  0.64 

—  0.69 
+  0.37 

—  0.47 
+  0.69 

—  0.67 


GrcAtest. 


0.79 
0.68 
0.60 
0.52 
0.68 
0.70 
0.44 
0.30 
0.72 
0.60 
0.86 
0.77 
0.61 
0.58 
1.32 
0.75 


A  similar  series  of  experiments  gave  for — 


Mean. 


0.695 
0.635 
0.505 
0.510 
0.615 
0.645 
0.370 
0.275 
0.640 
0.590 
0.750 
0.730 
0.490 
0.525 
1.105 
0.720 


Smallest. 

Greatest. 

Mean. 

Hydrogen )                  C 

Carbonic  acid >aand8+< 

defiant  gas )                   ( 

0.23 
0.51 
0.66 

0.57 
1.05 
1.27 

0.400 
0.780 
0.965 

which  does  not  coincide  very  well  with  the  former  results,  a  proof  that 
these  numbers  do  not  afford  sufficient  grounds  for  forming  a  conclu- 
sion. 

That  within  certain  limits  of  distance  at  u  the  spark  takes  place 
alternately  at  u  or  v,  and  consequently  that  there  is  not  a  single  per- 
manent value  of  u  for  each  gas,  over  which  the  spark  always  happens 
at  V,  but  under  always  at  Uj  depends  upon  accidents  (such  as  particles 
of  dust  floating  in  the  air)  of  which  we  can  give  no  account. 

If  at  one  of  the  intervals  a  spark  once  passed  there  was  generally  a 
strong  tendency  in  it  to  appear  at  the  same  interval  again. 

It  is  a  remarkable  circumstance  that  the  range  of  distance  u  shoald 
be  much  less  when  8  and  S  are  negative  than  when  these  balls  are 
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;ive.     This  is  exhibited  in  the  following  table,  drawn  from  the 
ler  experinaents.     The  range  was— 


In  air 

oxjf^n 

nitrogen 

hydrof{en 

carbonic  acid 

olefiantgas 

ooalgas 

mariatic  acid  gas. 


9  and  S. 


+ 

,^_ 

0.19 

0.09 

0.19 

0.02 

0.13 

<\ll 

0.14 

0.05 

0.16 

0.02 

0.22 

0.08 

0.24 

0.12 

0.43 

0.03 

[though,  as  Faraday  himself  remarks,  these  numbers  require  con- 
able  correction^  the  general  result  is  striking  and  the  differences 
!veral  cases  very  great. 

appears  clearly  from  these  experiments  that  different  gases  have 
3qual  capacities  for  insulation.  Considering  the  mean  values  of 
or  positive  charges  of  «  and  Sy)  we  perceive  that  a  stratum  0.62  of 
ich  of — 


Kygen 
itrogen 
ydrogen 
trbonic  acid 
lefiant  gas 
>al  gas 
uriatic  acid  gas 


insulates  as  well  as  a  stratum 
of  air,  whose  thicknes  is 


0.505 
0.615 
0.370 
0.640 
0.750 
0.490 
1.105 


is,  an  electrical  discharge  passes  as  easily  through  a  stratum  of 
1.370  of  an  inch  thick,  as  through  one  of  hydrogen  of  0.62  oi  an 
;  an  electrical  spark  penetrates  a  stratum  of  air  1.105  inch  thick  as 
y  as  one  of  0.62  of  an  inch  of  muriatic  acid  gas;  an 'electrical 
k  passes  with  decidedly  more  ease  through  oxygen,  hydrogen,  and 
gas  than  through  an  equal  stratum  of  air ;  but  muriatic  acid 
Sind  defiant  gas  present  a  decidedly  greater  resistance  to  the  trans- 
ion  of  the  spark  than  an  equal  thickness  of  air  does, 
milar  results  were  obtained  from  later  but  less  reliable  experi- 
ts.— (Pog.  Ann.,  XLVJII,  281.) 

le  mean  values  of  u  are  not  equal  with  positive  and  negative 
ges  of  8  and  s ;  for  many  gases  u  has  a  greater  mean  value  with 
sitive  charge  of  8  and  8  than  with  a  negative ;  for  other  gases  it 
e  reverse;  but  to  draw  the  conclusion  from  these  experiments  that 
y  gases  more  readily  allow  the  negative  and  others  the  positive 
large  through  them,  seems  to  me  unwarranted,  because  the  differ- 
3  of  the  above  table  in  this  respect  are  within  the  limit  of  errors 
nervation. 

lus,  according  to  the  table  given  above,  the  mean  value  of  u  with 
litive  charge  of  8  and  8  is,  for — 

24  s 


370  BECENT   PKOOBESS  IN  PHYSICS. 

Hydrogen 0*37 

Carbonic  acid 0.64 

Olefiantgas 0  75 

while  Faraday  obtained  from  a  subsequent  serius  of  experiments,  sim- 
ilarly arranged,  the  following  values: 

Hydrogen 0.40 

Carbonic  acid 0.78 

defiant  gas 0.96 

Evidently  the  corresponding  values  of  w,  obtained  by  positive  charges 
of  8  and  S ,  and  whicn  should  be  exactly  equal,  differ  as  much  from 
each  other  as  the  corresponding  values  for  the  positive  and  negative 
charges  of «  and  8;  from  which  it  appears  that  we  are  justified  in  assign- 
ing no  great  value  to  these  differences.  But  there  is  a  further  reason 
for  ascribing  these  differences  to  errors  of  observation,  arising  from 
the  fact  that  when  air  is  in  the  receiver,  and  thespark  accordingly  takes 
place  through  air,  the  positive  and  negative  mean  values  for  u  are  found 
unequal,  namely:  with  8  and  8  positive  u  =  0.695  ;  with  8  and 5 
negative  u  =  0.635.  These  differences  can  be  ascribed  only  to  acci- 
dental disturbances,  which  produce  the  errors  of  observation ;  for  why 
should  the  spark,  with  a  positive  charge  of  8  and  S^ '  pass  more 
easily  through  the  air  at  v,  and  with  a  negative  charge,  more  easily 
at  u,  also  through  the  air?  Air  being  in  the  receiver,  and  -f-  and  — 
charges  imparted  to  8  and  8^  the  values  for  t^  would  be  nearly  identi- 
cal, unless  the  errors  of  observation  were  too  considerable. 

Faraday  himself  does  not  consider  these  experiments  decisive  in  this 
respect,  but  brings  forward  some  facts  which  seem  to  indicate  some 
such  difference  between  the  positiveand  thenegative  discharge;  making 
u  =  0.8  of  an  inch,  and  filling  the  receiver  with  muriatic  acid  gas, 
the  discharge  always  took  place,  with  a  positive  discharge  of  8  and  S, 
at  tt,  through  air,  but  with  a  negative  charge  of  «  and  S  at  t?,  through 
the  muriatic  acid  gas. 

It  also  appeared  that  when  the  conductor  was  connected  only  with 
the  muriatic  acid  gas  apparatus  the  discharge  occurred  more  readily 
with  a  negative  discharge  of  the  small  ball  8  than  with  a  positive ;  for 
in  the  latter  case  much  of  the  electricity  passed  off  as  brush  discharge 
through  the  air  from  the  connecting  wire ;  but  in  the  former  case  it 
a\\8€em€d  to  go  through  the  muriaticacid, — (Pog.  Ann.,  XLVH,  287.) 

§  80.  Unequal  striking  distances  of  positive  and  negative  discharge.— 
Many  known  phenomena  coincide  in  showing  that  positive  and  nega- 
tive discharges  do  not  take  place  with  equal  facility.  When  a  small 
ball,  connected  with  the  conductor  and  thus  made  inductive,  is  placed 
opposite  a  larger  one,  which  is  uninsulated,  a  spark  is  obtained  twice 
as  long,  the  conductor  being  charged  positively,  as  when  negatively 
charged. 

Faraday  has  closely  investigated  this  phenomenon,  and  obtained 
the  following  facts : 

He  passed  the  discharges  between  two  balls  of  the  respective  diame- 
ters of  2  inches  and  0.25  of  an  inch.     The  larger  ball  being  connected 
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with  the  conductor,  and  thus  made  inductive,  there  appeared  with  a 
positive  conductor — 

Sparks  alone  up  to  an  interval  of..... 0.49  in. 

ITegative  brush,  from  the  small  ball  alone,  when  the  inter- 
val was  greater  than 0.52  '^ 

With  a  negative  conductor — 

Sparks  alone  up  to  an  interval  of 1.15  *' 

Positive  brush,  from  the  small  ball  alone,  when  the  interval 

was  greater  than 1.65  ^^ 

Between  these  limits  he  obtained  sparks  and  brushes  mixed. 

The  balls  were  then  exchanged,  the  small  ball  being  connected  with 

the  conductor,  and  the  large  one  uninsulated.     The  result  with  a 

positive  conductor  was — 

Sparks  alone  to  an  interval  of. 0.4    in. 

Negative  brush  alone,  when  the  interval  was  greater  than..     0.44  *' 
From  these  experiments  it  follows  that — 

1.  Longer  sparks  are  obtained  when  the  small  ball  is  positively 
electrified. 

2.  Longer  sparks  are  obtained  when  the  large  ball  is  the  inducing, 
and  the  small  one  the  inducteous  ball. 

When  the  small  ball  discharges  electricity  in  the  form  of  brushes, 
they  are  much  more  numerous,  and  each  one  seems  to  carry  off  much 
less  electrical  force  when  the  discharged  electricity  is  negative  than 
when  positive. 

This  appears  to  indicate  that  a  small  ball  requires  a  greater  tension 
for  discharging  when  positive  than  when  negative. 

To  illustrate  this  important  point,  Faraday  arranged  an  apparatus, 
represented  in  fig.  73.  A  fork.  A,  carrying  a  large  and  a  Fig.  73, 
small  ball,  was  connected  with  the  conductor  of  a  machine  ; 
a  perfectly  similar  fork,  B,  was  connected  with  a  discharg- 
ing train  ;  the  small  ball  on  each  fork  was  placed  opposite 
the  larger  one  on  the  other.  The  intervals  at  n  and  o  were 
equal.  The  conductor  being  negative,  the  discharge  al- 
ways happened  at  n,  which  is  not  surprising,  because  the 
negative  charge  of  the  small  inducing  ball  at  n  is  always 
stronger  than  the  positive  charge  of  the  small  inductions 
ball  at  o.  But  had  the  discharge  taken  place  at  o  with  a 
positive  charge  of  the  conductor,  it  would  have  appeared 
that  the  weak  negative  charge  of  the  small  inducteous 
ball  discharges  with  greater  facility  than  the  far  stronger 
])ositive  charge  of  the  small  inducing  ball  at  n,  which 
would  have  been  a  decisive  proof  of  the  more  facile  dis- 
charge of  negative  electricity.  But  such  a  decisive  result 
the  experiments  did  not  give ;  when  the  intervals  at  n  and 
o  were  0.9  of  an  inch,  or  0.6,  the  discharge  always  took 
place  atn,  whether  the  conductor  was  positive  or  negative. 

The  interval  n  being  made  0.79  and  o  0.58  of  an  inch,  if  the  con- 
ductor was  positive,  the  discharge  at  both  n  and  o  was  about  equal', 
l^ut  if  negative,  the  discharges  mostly  happened  at  n,  which  signified. 
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evidently,  that  tbe  small  ball  discharged  in  the  negative  state  somfr 
what  more  easily  than  in  the  positive,  yet  their  result  is  not  perfectly 
decisive. 

A  contrivance,  similar  to  that  of  fig.  73,  was  placed  inside  a  glass 
vessel,  which  could  be  filled  with  diflerent  gases.  With  equal  inter- 
vals at  n  and  o,  Faraday  obtained  quite  decided  results  for  carbonic 
acid.  When  the  conductor  was  positive  the  discbarge  took  place 
mostly  at  o,  when  negative  always  at  n;  here,  then,  the  negative  dis- 
charge was  decidedly  the  more  easy,  and  in  coal  gas  the  preponderance 
of  the  negative  discharge  was  just  as  decided.  In  air  and  in  oxygen 
the  greater  facility  of  the  negative  discharge  appeared  somewhat 
doubtful ;  in  nitrogen  and  in  hydrogen  there  appeared  some  probability 
of  an  opposite  relation. 

Belli  has  made  experiments,  from  which  it  follows  that  negative 
electricity  escapes  more  easily  into  air  than  positive. — (Pog.  Ann. 
XXXV,  73.) 

After  fastening  a  quadrant  electrometer  on  a  horizontal  insulated 
conductor  and  electrifying  it  positively^  he  found,  as  a  mean  of  three 
experiments,  that  the  electrometer  required  a  period  of  ten  minutes 
to  sink  from  20°  to  10°  ;  but  with  negative  electricity  only  4.5 
minutes  were  required. 

§  81.  Sparks  in  different  gases, — The  phenomena  attendant  on  sparks 
in  different  gases  have  been  often  observed  and  describeil.  Faraday 
has  made  experiments  on  this  subject  also,  and  describes  them  in  the 
twelfth  series  of  his  Experimental  Researches. — (Peg.  Ann.  XLVII, 
536.) 

The  gases  were  under  the  pressure  of  the  atmosphere  ;  the  sparks 
passed  between  brass  balls. 

**  In  atV,"  says  Faraday,  **  the  sparks  have  that  intense  light  and 
bluish  color  which  are  so  well  known,  and  often  have  faint  or  dark 
parts  in  their  course,  when  the  quantity  of  electricity  passing  is  not 
great. 

**  In  nitrogen  they  are  very  beautiful,  having  the  same  general  ap- 
pearance as  in  air,  but  have  decidedly  more  color,  of  a  bluish  or  purple 
character,  and,  as  I  thought,  were  remarkably  sonorous. 

**  In  oxygen  the  sparks  were  whiter  than  in  air  or  nitrogen,  and  I 
think  not  so  brilliant. 

^^  \u  hydrogen  they  had  a  very  fine  crimson  color" — **  very  little 
sound  was  produced  in  this  gas." 

^'  In  carbonic  acid  gas  the  color  was  similar  to  that  of  the  spark  in 
air,  but  with  a  little  green  in  it.  The  sparks  were  remarkably  irregu- 
lar in  form,  more  so  than  in  common  air. 

**  In  muriatic  add  gas  the  spark  was  nearly  white.  It  was  always 
bright  throughout,  never  presenting  those  dark  spottj  which  happen  in 
air,  nitrogen^  and  other  gases. 

'^  In  coal  gas  the  spark  was  sometimes  green,  sometimes  red,  and 
occasionally  one  part  was  green  and  another  red ;  black  parts  also 
occurred  very  suddenly  in  the  line  of  the  spark." 

Sparks  may  be  obtained  in  media,  which  are  far  denser  than  air- 
as  in  oil  of  turpentine,  olive  oil,  resin,  glass,  spermaceti,  water,  &c 
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§  82.  The  electrical  brush, — The  most  important  facts  which  Fara- 
day has  obtained  in  reference  to  the  brush  are  the  following,)  Pog. 
Ann.,XLVII:) 

**  The  brush  and  spark  gradually  pass  into  each  other."  (Faraday 
calls  the  electrical  brush  '^  a  spark  to  air.")  '^  Making  a  small  ball 
positive  by  a  good  electrical  machine  with  a  large  prime  conductor, 
and  approaching  a  large  uninsulated  discharging  ball  towards  it,  very 
beautiful  variations  from  the  spark  to  the  brush  mav  be  obtained. 
The  drawings  of  long  and  powerful  sparks,  given  by  Van  Marum, 
(description  of  the  large  machine  in  Taylor's  museum,  German  trans- 
lation of  1786,  Tab.  Ill,  fig.  1 ;)  Harris,  (Phila.  Trans.,  1834,  p.  243,) 
and  others,  also  indicate  the  same  phenomena,"  namely,  a  ramification 
of  the  spark  by  which  its  transition  to  the  brush  is  made. — (Fara- 
day's Researches,  §  1448.) 

"If  an  insulated  conductor,  connected  with  the  positive  conductor  of 
an  electrical  machine,  have  a  metal  rod  0.3  of  an  inch  in  diameter 
projecting  from  it  outwards  from  the  machine  and  terminating  by  a 
rounded  end  or  a  small  ball,  it  will  generally  give  good  brushes  ;  or 
if  the  machine  be  not  in  good  action,  then  many  ways  of  assisting 
the  formation  of  the  brush  can  be  resorted  to ;  thus,  the  hand  or  any 
?ar^e  jconducting  surface  may  be  approached  towards  the  termination ;" 
**  or  the  termination  may  be  smaller  and  of  badly  conducting  matter, 
as  wood  ;  or  sparks  may  be  taken  between  the  prime  conductor  and 
the  secondary  conductor,  to  which  the  termination  giving  brushes 
belongs;"  ** or  the  air  around  the  termination  may  be  rarefied." — 
(1425.) 

That  the  brush  is  not  a  continuous  discharge  is  evinced  in  the 
gradual  transition  of  the  spark  to  the  brush.  By  proper  proportion, 
in  the  size  of  the  small  knob  to  the  power  of  the  machine,  brushes  are 
obtained  which  show  immediately  that  they  consist  of  ramified  sparks 
rapidly  following  each  other  ;  the  machine  being  worked  more  rapidly, 
or  with  the  same  working  of  the  machine  substituting  a  still  smaller 
discharging  knob,  the  brush  assumes  a  more  uniform  appearance, 
which  Faraday  very  well  describes  in  the  following  words :  **  A  short 
conical  bright  part  or  root  appeared  at  the  middle  part  of  the  ball, 
projecting  directly  from  it,  which,  at  a  little  distance  from  the  ball^ 
broke  out  euddenly  into  a  wide  brush  of  pale  ramifications,  having  a 
quivering  motion,  and  being  accompanied  at  the  same  time  with  a 
low,  dull,  chattering  sound." — (1426.) 

At  first  such  a  brush  seems  continuous,  but  Wheatstone  has  shown 
that  it  consists  of  successive  intermitting  discharges,  (Philos.  Trans., 
1834,  p.  686,)  which  was  to  be  expected  from  the  gradual  transition 
of  the  spark  to  the  brush.  Faraday  gives  a  very  simijlo  method  for 
decomposing  the  apparently  continuous  brush  into  its  elementary 
parts  without  the  help  of  Wheatstone's  rotating  mirror  ;  he  says :  '*  If 
the  eye  be  passed  rapidly,  not  by  a  motion  of  the  head,  but  of  the 
eyeball  itself,  across  the  direction  of  the  brush,  by  first  looking  stead- 
fastly about  10°  or  15°  above,  and  then  instantly  as  much  below  it, 
the  general  brush  will  be  resolved  into  a  number  of  individual 
brushes." — (1427.)  This  method  of  analyzing  has  not  succeeded 
perfectly  in  my  trials. 
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'<  On  usiDg  a  smaller  ball,  the  general  brush  was  smaller,  andtlie 
sound,  though  weaker,  more  continuous.  On  resolving  the  brush  into 
its  elementary  parts  as  before  these  were  found  to  occur  at  mudi 
shorter  intervals. 

**  Employing  a  wire  with  a  round  end,  the  brush  was  still  smaller, 
but,  as  before,  separable  into  successive  discharges.  The  sound,  though 
feebler,  was  higher  in  pitch,  being  a  distinct  musical  note." 

The  sound  is  in  fact  due  to  the  recurrence  of  the  noise  of  eacb 
separate  discharge,  and  these  happening  at  intervals  nearly  equal, 
under  ordinary  circumstances,  cause  a  definite  note  to  be  head,  whose 
pitch  rises  with  the  increased  rapidity  and  regularity  of  the  discharge, 

"  By  using  wires  with  finer  terminations,  smaller  brushes  were 
obtained,  until  they  could  hardly  be  distinguished  as  brushes.  But 
as  long  as  sound  was  heard  the  discharge  could  be  ascertained  by  the 
eye  to  be  intermitting  ;  and  when  tbe  sound  ceased  the  light  became 
continuous  as  a  glow." 

To  those  not  accustomed  to  use  the  eye  in  the  above-described  man- 
ner, Wheatstone's  apparatus  with  the  revolving  mirror  is  recom- 
mended. Another  excellent  process  for  analyzing  the  brush  is  to 
produce  it  on  the  end  of  a  rod,  held  in  the  hand  opposite  to  the  prime 
conductor,  and  then  move  the  rod  rapidly  from  side  to  side,  whibtthe 
eye  remains  still.— (1428— 1423.) 

§  83.  The  brush  in  various  gases. — The  experiments  on  the  brush  in 
various  gases  Faraday  made  with  brass  rods,  about  one  quarter  of  an 
inch  thick,  and  whose  rounded  ends  were  placed  opposite  each  other 
in  a  glass  globe  of  seven  inches  diameter,  containing  the  gas.  One 
of  these  rods  was  connected  with  the  prime  conductor,  the  other  with 
the  ground.— (Pog.  Ann.,  XLVII,  553.) 

*^  Air.  Fine  positive  brushes  are  easily  obtained  in  air,  at  common 
pressures,  possessing  the  well  known  purplish  light.  When  the  air 
18  rarefied  the  ramifications  are  very  long,  filling  the  globe;  the  light 
is  greatly  increased  and  is  of  a  beautiful  purple  color,  with  an  occa- 
sional rose  tint  in  it. 

^*  Oxygen.  At  common  pressures  the  brush  is  very  close  and  com- 
pressed, and  of  a  dull  whitish  color.  In  rarefied  oxygen  the  form  and 
appearance  are  better;  the  color  somewhat  purplish,  but  all  the  char- 
acters very  poor  compared  to  those  in  air." 

*^ Nitrogen  gives  brushes  with  great  facility  at  the  positive  surface,  far 
beyond  any  other  gas. "  *^  They  are  almost  always  fine  in  form,  light, 
and  color,  and  in  rarefied  nitrogen  are  magnificent.  They  surpass 
the  discharges  in  any  other  gas  as  to  the  quantity  of  light  evolved." 

"  Hydrogen,  at  common  pressures,  gives  abetter  brush  than  oxygen, 
but  does  not  equal  nitrogen  ;  the  color  was  greenish  gray.  In  rare- 
fied hydrogen  the  ramifications  were  very  fine  in  form  and  distinctness, 
but  pale  in  color,  with  a  soft  and  velvety  appearance,  and  not  at  all 
equal  to  those  in  nitrogen.  In  the  rarest  state  of  the  gas  the  color 
was  a  pale  gray  green." 

^'Coai  gas.  The  brushes  were  rather  diflScult  to  produce."  "They 
were  short  and  strong,  generally  of  a  greenish  color."  **In  rare 
coal  gas  the  brush  forms  were  better,  but  the  light  very  poor  and  the 
color  gray." 
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**  Carbonic  add  produces  a  very  poor  brash  at  common  pressures." 
'*  In  rarefied  carbonic  acid  the  brush  is  better  in  form^  but  weak  as  to 
light,  being  of  a  dull  greenish  or  purplish  hue." 

"  Muriatic  acid  gas.  It  is  very  difficult  to  obtain  the  brush  in  this 
gas  at  common  pressures.  On  gradually  increasing  the  distance  of 
the  rounded  ends  the  sparks  suddenly  ceased  ^hen  the  interval  was 
about  an  inch,  and  the  discharge,  which  was  still  through  the  gas  in 
the  globe,  was  silent  and  dark.  Occasionally,  a  very  short  brush  could, 
for  a  few  moments,  be  obtained,  but  it  quickly  disappeared.  Even 
when  the  intermitting  spark  current  from  the  machine  was  used  a 
brush  was  obtained  with  difficulty,  and  that  very  short;"  **in  the 
mean  time,  magnificent  brushes  were  passing  ofi*  from  different  parts  of 
the  machine  into  the  surrounding  air.  On  rarefying  the  gas  the  forma- 
tion of  the  brush  was  facilitated,  but  it  was  yet  of  a  low,  squat  form, 
very  poor  in  light,  and  very  similar  on  both  the  positive  and  negative 
surfaces."  ''On  rarefying  the  gas  still  more  a  few  large  ramifica- 
tions were  obtained,  of  a  pale  bluish  color,  utterly  unlike  those  in 
nitrogen."— (1456— 1462.) 

§  84.  Brush  in  denser  media. — Electrical  brushes  are  produced,  not 
only  in  air  and  gases,  but  in  far  denser  media.  Faraday  procured  it 
in  oil  of  iurpentine,  (1452,)  "  from  the  end  of  a  wire  going  through  a 
glass  tube  into  the  fluid,  contained  in  a  metal  vessel.  The  brush  was 
small,  and  very  difficult  to  obtain;  the  ramifications  were  simple, 
and  stretched  out  from  each  other,  diverging  very  much.  The  light 
was  exceedingly  feeble,  a  perfectly  dark  room  being  required  for  its 
observation.  When  a  few  solid  particles,  as  of  dust  or  silk,  were  in 
the  liquid,  the  brush  was  produced  with  much  greater  facility." 

§  86.  Difference  of  (he  positive  and  negative  brush  discharge. — On  this 
subject  I  extract  the  following  remarks  by  Faraday : 

*'  When  the  brush  discharge  is  observed  in  air,  at  the  positive  and 
negative  surfaces,  there  is  a  very  remarkable  difference.  The  differ- 
ence in  question  used  to.  be  expressed  in  former  times  by  saying  that 
*^  a  point  charged  positively  gave  brushes  into  the  air,  whilst  the  same 

Soint  charged  negatively  gave  a  star."  This  istrue  only  of  bad  con- 
uctors,  or  of  metallic  conductors  charged  intermittingly.  If  metallic 
points  project  freely  into  the  air  the  positive  and  negative  light  upon 
them  differ  very  little  in  appearance." 

These  phenomena  vary  exceedingly  under  different  circumstances, 
as  Faraday  shows : 

'^  If  a  metallic  wire,  with  a  rounded  termination  in  free  air,  be  used 
to  produce  the  brushy  discharge,  then  the  brushes  obtained  when  the 
"wire  is  charged  negatively  are  very  poor  and  small  by  comparison  with 
those  produced  when  the  charge  is  positive.  Or  if  a  large  metal  ball, 
connected  with  the  electrical  machine,  be  charged  positively j  and  a 
fine  uninsulated  point  be  gradually  brought  towards  it,  a  star  appears 
on  the  point  when  at  a  considerable  distance,  which,  though  it  beconiies 
brighter,  does  not  change  its  form  of  a  star  until  it  is  close  up  to  the 
ball ;  whereas,  if  the  ball  be  charged  negatively,  the  point,  at  a  con- 
siderable distance,  has  a  star  on  it  as  before ;  but  when  brought  nearer, 
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a  brush  formed  on  it,  extending  to  the  negatiye  ball ;  and  when 
still  nearer,  the  brush  ceased  and  bright  sparks  passed." 

As  we  have  already  seen,  §  80,  the  spark  discharge  passes  into  the 
brush  at  far  less  distances  if  the  surface  on  which  the  discharge  begiDS 
(the  small  ball  or  the  rounded  end  of  a  rod)  is  negative,  than  if  it  is 
positive ;  but  on  going  further  into  the  succession  of  charges  we  find 
that  the  positive  brush  passes  into  glow  long  before  the  negative. 

'^  A  metal  rod  0.3  of  an  inch  in  diameter,  with  a  rounded  end  pro- 
brush.  It  was  ascertained,  both  by  sight  and  sound,  that  the  sucoesiflre 
jecting  into  the  air,  was  charged  negatively  and  gave  a  short  noisy 
discharges  were  very  rapid  in  their  recurrence,  six  or  seyen  times  more 
numerous  than  when  the  rod  was  charged  positiyely  to  an  equal 
degree." 

'^  When  the  rod  was  positive  it  was  easy,  by  working  the  machiDe 
a  little  quicker,  to  replace  the  brush  by  a  glow,  but  when  it  was  nega- 
tive no  efforts  could  produce  this  change." — (1468.) 

'^  A  point  opposite  the  negative  brush  exhibited  a  star,  and,  as  it  was 
approximated,  caused  the  size  and  sound  of  the  brush  to  diminish,  and 
at  last  to  cease,  leaving  the  negative  end  silent  and  dark,  yet  effectire 
as  to  discharge."— (1469.) 

''  When  the  round  end  of  a  smaller  wire  was  advanced  towards  the 
negative  brush,  it  (becoming  positive  by  induction)  exhibited  the  quiet 
glow  at  eight  inches  distance,  the  negative  brush  continuing.  When 
nearer,  the  pitch  of  the  sound  of  the  negative  brush  rose,  indicating 
quicker  intermittances  ;  still  nearer  the  positive  end  threw  off  ramifi- 
cation and  distinct  brushes,  at  the  same  time  the  negative  brush  con- 
tracted in  its  lateral  direction  and  collected  together,  giving  a  peculiar, 
narrow,  longish  brush,  in  shape  like  a  hair  pencil ;  the  two  brushes 
existing  at  once,  but  were  very  different  in  their  form  and  appearance, 
and  especially  in  the  more  rapid  recurrence  of  the  negative  discharges 
than  of  the  positive.  On  using  a  smaller  positive  wire  for  the  same 
experiment  the  glow  first  appeared  in  it  and  then  the  brush,  and 
the  two  at  one  distance  became  exceedingly  alike  in  appearance/' 
(1470.) 

"  In  air  the  superiority  of  the  positive  brush  is  well  known.  In 
nitrogen  it  is  as  great  or  even  greater  than  in  air.  In  hydrogen  the 
positive  brush  loses  a  part  of  its  superiority,  not  being  so  good  as  in 
nitrogen  or  air,  whilst  the  negative  brush  does  not  seem  injured. 
In  oxygen  the  positive  brush  is  compressed  and  poor,  whilst  the  nega- 
tive did  not  become  less  ;  the  two  were  so  alike  that  the  eye  frequently 
could  not  tell  one  from  the  other.  In  coal  ga^  the  brushes  are 
difficult  of  production  ;"  *'  and  the  positive  not  much  superior  to  the 
negative,  either  at  common  or  low  pressure.  In  carbonic  add  this 
approximation  of  character  also  occurred.  In  muriatic  acid  gas  the 
positive  brush  was  very  little  better  than  the  negative." — (1476.) 

§  86.  Glow  discharge. — The  glow  "  seems  to  depend  upon  a  quick 
and  almost  continuous  charging  of  the  air  close  to  and  in  contact  with 
the  conductor." — (Faraday's  Researches,  1526.)  Faraday  was  never 
able  to  separate  it  into  visible  intermitting  elementary  discharges. 
The  glow  IS  produced  by — 

1st.  Diminution  of  the  charging  surface. — At  the  end  of  a  metal  rod 
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with  a  blunt  conical  point,  a  phosphorescent  continuous  glow  is  ob- 
tained the  more  readily  as  the  point  is  finer. 

2d.  Increase  of  power  in  the  machine. — Rounded  ends,  which  give 
only  brushes  when  the  machine  is  in  weak  action,  give  the  glow  readily 
when  the  machine  is  in  good  order. 

3d.  Rarefaction  of  the  air. — A  brass  ball  2^  inches  in  diameter 
being  made  positively  inductive  in  an  air-pump  receiver,  became 
covered  with  glow  in  part,  *'  when  the  pressure  was  reduced  to  4.4 
inches.  By  a  little  adjustment  the  ball  could  be  covered  all  over  with 
this  light.  Using  a  brass  ball  1.25  inch  in  diameter,  and  making 
it  inducteously  positive  by  an  inductize  negative  pointy  the  phenomena 
were  exceedingly  beautiful.  The  glow  came  over  the  positive  ball, 
and  gradually  increased  in  brightness  until  it  was  at  least  very  lu- 
minous ;  and  it  also  stood  up,  like  a  low  flame,  half  an  inch  or  more 
in  height."— (1529.) 

The  negative  glow  is  difficult  to  obtain  in  air  at  common  pressures  ; 
**  and  it  is  as  yet  questionable  whether,  even  on  fine  points,  what  is 
called  the  negative  star  is  not  a  very  reduced,  but  still  intermitting 
brush,  or  a  glow." — (1530.) 

In  rarefied  air  the  negative  glow  can  easily  be  obtained.  If  the 
rounded  ends  of  two  metal  rods  about  0.2  of  an  inch  in  diameter 
are  about  four  inches  apart  in  rarefied  air,  the  glow  can  be  easily  ob- 
tained on  both  rods,  covering  not  only  the  ends  but  an  inch  or  two  of 
the  part  behind.  Balls  are  also  covered  with  the  negative  glow  in 
rarefied  air,  whether  their  surface  is  inductive  or  inducteous. — (1531.) 

The  glow  occurs  in  all  the  gases  examined  for  it  by  Faraday.  He 
thought  he  obtained  it  also  in  oil  of  turpentine,  though  it  was  very 
dull  and  small.— (1534.) 

*'  The  glowis  always  accompanied  byawind,proceedingeither  directly 
out  from  the  glowing  part  or  directly  towards  it ;  the  former  being  the 
most  general  case."  If  the  arrangements  are  made  so  that  the  ready 
and  regular  access  of  air  to  a  part  exhibiting  the  glow  be  interfered 
with  or  prevented  the  glow  then  disappears. — (1535.) 

Frequently  it  is  possible  to  change  the  brush  given  by  the  end  of 
a  rod  into  a  glow,  by  simply  aiding  the  formation  of  a  current  of  air 
at  its  extremity. — (1535.) 

§  87.  Dark  discharge, — If  to  the  rounded  end  of  a  metallic  rod  pro- 
jecting from  the  prime  conductor  of  a  machine  a  similar  rod  be  held 
at  a  little  distance,  it  is  easy  to  obtain  the  appearance  of  light  at  the 
ends  of  both  rods,  while  the  intervening  space  between  the  positive 
and  negative  light  remains  dark  ;  besides  this  familiar  phenomenoD, 
Faraday  notices  a  very  remarkable  case  of  dark  discharge. 

^^  Two  brass  rods,  0.3  of  an  inch  in  diameter,  entering  a  glass  globe 
on  opposite  sides,  had  their  ends  brought  into  contact,  and  the  air 
about  them  very  much  rarefied.  A  discharge  of  electricity  from  the 
machine  was  then  made  through  them,  and  while  that  continued  the 
ends  were  separated  from  each  other.  At  the  moment  of  separation 
a  continuous  glow  came  over  the  end  of  the  negative  rod,  the  positive 
termination  remaining  quite  dark.  As  the  distance  was  increased  a 
purple  stream  or  haze  appeared  on  the  end  of  the  positive  rod,  and 
proceeded  directly  onward  towards  the  negative  rod,  elongating  as  the 
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interval  was  enlarged,  but  never  joining  the  negative  glow,  there  heing 
always  a  short  dark  space  between.  This  space,  of  about  one-sixteenth  or 
one-twentieth  of  an  inch  was  apparently  invariable  in  its  extent  and 
its  position  relative  to  the  negative  rod ;  nor  did  the  negative  glow  vary. 
Whether  the  negative  ends  were  inductive  or  inducteoua  the  same  effect 
was  produced," 

Similar  phenomena  were  obtained  with  balls  instead  of  the  rounded 
ends  of  rods. 

§  88.  Convedive  discharge. — The  dielectric  being  penetrated  by  the 
spark,  the  brush,  and  also  by  the  glow,  Faraday  calls  this  form  of 
discharge  the  disruptive  discharge.  With  the  brush,  and  still  more 
with  the  glow,  another  form  of  discharge  appears,  making  itself  mani- 
fest by  the  so-called  electrical  wind.  This  is  owing  to  the  particles  of 
the  dielectric,  in  close  contact  with  the  charged  conductor,  (on  the  end 
of  the  electrified  rod,)  receiving  an  electrical  charge,  in  consequence  of 
which  they  are  repelled ;  and  by  a  repetition  of  this  action  the  conduc- 
tor is  discharged. 

'*  Why  a  point  should  be  so  exceedingly  favorable  to  the  production 
of  currents  is  evident.  It  is  at  the  extremity  of  the  point  that  the 
intensity  necessary  to  charge  the  air  is  first  acquired  ;  it  is  from  thence 
that  the  charged  particle  recedes ;  and  the  mechanical  force  which  it  im- 
presses on  the  air  to  form  a  current  is  in  every  way  favored  by  the  shapes 
and  position  of  the  rod  whosepoint  forms  the  termination." — (1573.) 

Particles  of  dust  fioating  in  the  air  favor  the  escape  of  electricity. 

'^  On  using  oil  of  turpentine  as  the  dielectric^  the  action  and  coarse 
of  small  conducting,  carrying  particles  in  it,  can  be  well  observed." 

**  A  very  striking  efiect  was  produced  on  oil  of  turpentine,  which, 
whether  it  was  due  to  the  carrying  power  of  the  particles  in  it,  or  to 
any  other  action  of  them,  is,  perhaps,  as  yet  doubtful.  A  portion  of 
that  fluid  in  a  glass  vessel  had  a  large  uninsulated  silver  dish  at  the 
bottom,  and  an  electrified  metal  rod,  with  a  round  termination,  dip- 
ping into  it  at  the  top.  The  insulation  was  very  good.  The  rod  end, 
with  a  drop  of  gum  water  attached  to  it,  was  then  electrified  in  the 
fluid  ;  the  gum  water  soon  spun  off  in  fine  threads,  and  was  quickly 
dissipated  through  the  oil  of  turpentine.  By  the  time  that  four  drops 
had  in  this  manner  been  commingled  with  a  pint  of  the  dielectric,  the 
latter  had  lost  by  far  the  greatest  portion  of  its  insulating  power;" 
*^  the  fluid  was  slightly  turbid.  Upon  being  filtered  through  paper 
only,  it  resumed  its  first  clearness,  and  now  insulated  as  well  as  be- 
fore."—(1571.) 

'^  donducting  fluid  terminations,  instead  of  rigid  points,  illustrate  in 
a  very  beautiful  manner  the  formation  of  the  currents,  with  their 
effects  and  influence  in  exalting  the  conditions  under  which  they  were 
commenced.  Let  the  rounded  end  of  a  brass  rod,  0.3  of  an  inch,  or 
thereabouts,  in  diameter,  point  downwards  in  free  air  ;  let  it  be  amal- 
gamated and  have  a  drop  of  mercury  suspended  from  it,  and  then  let 
it  be  powerfully  electrized,  the  mercury  will  present  the  phenomenon 
of  glow  ;  a  current  of  air  will  rush  along  the  rod  and  set  off  from  the 
mercury  directly  downwards,  and  the  form  of  the  metallic  drop  will  be 
slightly  affected,  the  convexity  at  a  small  part  near  the  middle  and 
lower  part  becoming  greater,  whilst  it  diminishes  all  round  at  places 
little  removed  iiom  iVva  ^\^q\..'  '  — (^&8l.^ 
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"Take  next  adropof  stroDg  Bolntionof  muriateof  lime;being  '* 
electrified,  a  part  will  probably  be  dissipated,  but  a  con- 
siderable portion,  if  the  electricity  be  not  too  powerful,  will 
remain,  forming  a  conical  drop,  (fig.  74,)  accompanied  by 
a  strong  wind.  If  glow  be  produced  the  drop  will  be  smooth 
on  the  surface.  If  a  short  low  brush  is  formed  a  minute 
tremulous  motion  of  the  liquid  will  be  visible." 

**  With  a  drop  of  water  the  effects  were  of  the  same  kind,  and 
were  best  obtained  when  a  portion  of  gum  water  or  syrup  hung 
Irom  a  ball,  (fig.  75.)  When  the  machiue  was  worked  slowly  a  fine, 
large,  quite  conical  drop,  with  concave  lateral  outline  and  a  Fig.  75. 
small  rounded  end,  was  produced,  on  which  the  glow  appeared, 
whilst  a  steady  wind  issued  from  the  point  of  the  cone  of 
sufficient  force  to  depress  the  surface  of  uninsulated  water 
held  opposite  to  the  termination.  When  the  machine  was  | 
worked  more  rapidly  some  of  the  water  was  driven  off,  the 
smaller  pointed  portion  left  was  roughish  on  the  surface, 
and  the  sound  of  successive  brush  discharges  was  heard. 
With  still  more  electricity,  more  water  was  dispersed  ;  that  which  re- 
mained was  alternately  elongated  and  contracted,"  and  '^a  stronger 
brush  discharge  was  heard.  When  water  from  beneath  was  brought 
towards  the  drop,  it  did  not  indicate  the  same  regular,  strong,  contracted 
current  of  air  as  before;  and  when  the  distance  was  such  that  sparks 
passed  the  water  beneath  was  attracted  rather  than  driven  away,  and 
the  current  of  air  ceased." — (1584.) 

*'  That  the  drop,  when  of  water,  or  a  better  conductor  than  water, 
is  formed  into  a  cone  principally  by  the  current  of  air,  is  shown, 
amongst  other  ways,  thus :  A  sharp  point  being  held  opposite  the  coni- 
cal drop,  the  latter  soon  lost  its  pointed  form,  was  retracted  and  be- 
came round  ;  the  current  of  air  from  it  ceased,  and  was  replaced  by 
one  from  the  point  beneath,  which,  if  the  latter  was  held  near  enough 
to  the  drop  actually  blew  it  aside  and  rendered  it  concave  in  form." 
With  still  worse  conductors,  as  oil,  or  oil  of  turpentine,  the  fluid  was 
*'  spun  out  into  threads  and  carried  off,  not  only  because  the  air  rushing 
over  its  surface  helped  to  sweep  it  away,  but  also  because  its  insulating 
particles  assumed  the  same  changed  state  as  the  particles  of  air,  and, 
not  being  able  to  discharge  to  them  in  a  much  greater  degree  than 
the  air  particles  themselves  could  do,  were  carritd  off  by  the  same  causes 
which  urged  these  in  their  course.  A  similar  effect  with  melted  sealing- 
wax  onametal  point  formsan  old  and  well  known  experiment." — (1588.) 

**  A  drop  of  gum  water  in  the  exhausted  receiver  of  the  air  pump 
was  not  sensibly  affected  in  its  form  when  electrified,"  which  was 
partly  owing  to  the  diminished  current  of  air,  and  partly,  perhaps,  that 
the  tension  of  the  electricity  on  the  ball  is  not  so  great  in  rarefied  as 
in  dense  air. 

**  That  I  many  not  be  misunderstood,"  says  Faraday,  "  I  must  ob- 
serve here  that  I  do  not  consider  the  cones  produced  as  the  result  only 
of  the  current  of  air  or  other  insulating  dielectrics  over  their  surface. 
When  the  drop  is  of  badly  conducting  matter  a  part  of  the  effect  is 
due  to  the  electrified  state  of  the  particles,"  &c. — (1694.) 
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**  When  the  phenomena  of  currents  are  observed  in  dense  insulating 
dielectrics  they  present  us  with  extraordinary  degrees  of  mechanic^ 
force.  Thus,  if  a  pint  of  well  rectified  and  filtered  oil  of  turpentine 
be  put  into  a  glass  vessel  and  two  wires  be  dipped  into  it  in  different 
places,  one  leading  to  the  electrical  machine  and  the  other  to  the  dis- 
charging train,  on  working  the  machine,  the  fluid  will  be  thrown  into 
violent  motion,  whilst,  at  the  same  time,  it  will  rise  2,  3,  or  4  inch^up 
the  machine  wire,  and  dart  off  in  jets  from  it  into  the  air." — (1595.) 

''  A  drop  of  mercury  being  suspended  from  an  amalgamated  bras 
ball  preserved  its  form  almost  unchanged  in  air,  but  when  inunersed 
in  the  oil  of  turpentine  it  became  very  pointed  and  even  particles  of 
the  metal  could  be  spun  out  and  carried  off.  The  form  of  the  liquid 
metal  was  just  like  that  of  syrup  in  air." — (1597.) 

^'If  the  mercury  at  the  bottom  of  the  fluid  be  connected  with  the 
electrical  machine,  whilst  a  rod  is  held  in  the  hand  terminating,  in  i 
ball  three  quarters  of  an  inch  in  diameter,  and  the  ball  be  dipped  into 
the  electrified  fluid,  very  striking  appearances  ensue.  When  the  ball 
is  raised  again  so  as  to  be  at  a  level  nearly  out  of  the  fluid,  large  por- 
tions of  the  latter  will  seem  to  cling  to  it,  (fig.  76.)     If  it  be  rawed 

Fif .  78.  FIf .  77.  Fig.  78. 


higher  a  column  of  the  oil  of  turpentine  will  still  connect  it  with 
that  in  the  basin  below,  (fig.  77.)  If  the  machine  be  excited  into 
more  powerful  action  this  will  become  more  bulky,  and  may  then  alao 
be  raised  higher,  assuming  the  form,  (fig.  78.) 

**  A  very  remarkable  effect  is  produced  on  these  phenomena,  con- 
nected with  positive  and  negative  charge  and  discharge,  namely,  that 
a  ball  charged  positively  raises  a  much  higher  and  larger  colamn 
of  the  oil  of  turpentine  than  when  charged  negatively." — (Faraday 
Researches,  series  XIII,  1600.) 

^  §  89.  La%08  of  the  bnghtness  of  the  electrical  spark. — Masson  pnb- 
Hshed  in  the  14th  volume  of  the  Anneles  de  Chimie  et  de  Physique, 
page  129,  (1845,  3d  part,)  his  researches  upon  the  brightness  of  the 
electrical  spark,  under  the  title  :  "  Etudes  de  Photometrie  Electrique." 
The  ordinary  photometre  can  be  used  only  for  permanent  and  not  for 
momentary  sources  of  light ;  for  measuring  the  brightness  of  the  elec- 
trical spark,  which  gives  only  a  momentary  illumination,  Masson  was 
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obliged  to  contrive  a  new  photometric  principle.     In  fact  he  solved 
the  problem  in  a  very  ingenious  manner. 

If  a  disk  be  divided  into  sectors  equally  large  vigrj9^ 

and  alternately  black  and  white,  as  in  fig.  79, 
and  be  put  into  rapid  rotation,  the  different 
aectors  cannot  be  distinguished  when  the  disk 
is  illuminated  by  a  constant  source  of  light ; 
bat  if  it  be  illuminated  by  an  electrical  spark  I 
for  an  instant  the  sectors  of  the  rotating  disk ' 
will  become  visible  again,  and  as  much  more 
so  as  the  electrical  spark  is  brighter.  But  if 
tbe  illumination  by  the  electrical  spark  be 
gradually  weakened,  while  that  from  the  con- 
stant source  of  light  remain  the  same,  a  point  will  be  attained  where 
the  sectora  just  cease  to  be  distinguishable,  and  in  this  case  the  power 
of  the  illumination  by  the  electrical  spark  is  a  determinate  fraction 
of  the  illumination  by  the  constant  source,  its  magnitude  depending 
upon  the  peculiarity  of  the  observer's  eye. 

We  will  now  consider  in  what  manner  this  limit  of  the  ability  to 
distinguish  may  be  ascertained. 

A  part  of  a  sector  on  a  white  disk,  (fig. 
80,)  being  blackened,  and  the  disk   turned  ^^^'  ^ 

rapidly  about  its  centre,  the  black  piece  will 
form  a  ring  somewhat  darker  than  the  white 
ground  of  the  disk.     The  ring  will  appear  as 

much  fainter  as  the  black  spot  is  narrower,  /  \ 

and  if  the  experiment  be  made  with  a  series  /  \ 

of  such  disks,  each  successive  one  having  a  [ 
narrower  black  end-portion  of  a  sector  m  \ 
we  will  at  last  find  one  in  which  the  dark 
ring  ceases  to  be  distinguishable. 

Let  us  suppose  this  to  be  the  case  when 
the  breadth  of  the  sector  is  y^^  of  the  entire 
circumference;  it  is  evident  that  the  brightness  of  the  ring  is  less 
than  the  brightness  of  the  disk  by  y^^ ;  in  this  case  the  eye  cannot 
distinguish  a  difference  of  y^^^  in  illumination. 

Masson  made  his  experiments  with  disks  upon  which  the  breadth  of 
the  sectors  were  gS*  ^>  Vo*  i^id  -^jjy  to^j  tHj  -rhj  of  the  whole  cir- 
cumference, and  by  means  of  them  he  found  that  for  weak  eyes  a 
difference  of  illumination  of  ^V  ^o  i^^  was  the  limit  of  perceptibility. 
For  ordinary  eyes  this  limit  was  -^^  to  y^o  ;  for  very  good  eyes  yj^ 

to  rfif-       . 

On  varying  the  intensity  of  the  illumination  Masson  found  that 
the  sensibility  for  the  same  individual  did  not  change  if  the  illumi- 
nation was  sufiicient  for  reading  ordinary  print. 

The  rotating  plate  being  illuminated  with  colored  light,  Masson 
found  that  the  limit  of  perceptibility  of  difference  of  illumination  is 
independent  of  the  color. 
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We  now  pass  to  the  particular  object  of  Masson's  investigation. 
The  arrangement  of  his  experiments  was  essentially  as  follows:  A 

rotating  disk,  a  6,  5ff.  81,  (the  rota- 
tion being  produced  by  clock-work,) 
divided  into  white  and  black  sectors, 
as  in  fig.  79,  was  illuminated  in  the 
direction  of  A  Chj  the  constant  light 
of  a  lamp  L,  which  was  movable  in  the 
line  of  this  direction.  This  lamp  wm 
placed  in  a  black  case  so  that  it  conld 
throw  its  light  on  the  rotating  disk 
only  through  a  tube.  In  the  direc- 
tion of  the  line  B  C  9k  movable  spark 
micrometreJP  was  placed.  One  of  the 
knobs  of  this  micrometer  was  in  con- 
ducting connexion  wi:h  the  upper 
coating  of  a  horizontal  glass  plate,  the 
other  knob  with  the  lower  coating; 
the  spark  always  passed  between  the 
two  knobs  as  soon  as  the  charge  of  the  plate  had  reached  a  certain 
limit,  which  depended  upon  the  distance  of  the  knobs  from  each  other. 
Masson  first  satisfied  himself  that,  tor  the  instantaneous  light  of  the 
electrical  spark,  the  intensity  of  the  illumination  was  also,  as  in  other 
cases,  in  the  inverse  ratio  of  the  square  of  the  distance. 

The  lamp  L  being  at  a  given  distance  from  the  disk  a  b,  the  spark 
micrometer  was  gradually  removed  from  the  disk,  until  at  the  passage 
of  the  spark  the  sectors  of  the  rotating  disk  were  no  longer  distin- 
guishable, and  the  distance  of  the  spark  from  the  disk  was  determined. 
The  lamp  was  then  moved,  and  the  same  experiment  repeated,  the 
distance  between  the  knobs  of  the  spark  micrometer  remaining  un- 
changed. The  following  table  gives  the  results  of  such  an  experi- 
mental series  ;  Z  denotes  the  distance  of  the  lamp,  Y  the  correspond- 
ing distance  of  the  spark  micrometer  from  the  middle  of  the  disk  a  6: 


z. 

Y. 

Z 

Y. 

mm. 

mm. 

540 

407 

1.33 

640 

489 

1.30 

740 

569 

1.30 

840 

648 

1.29 

940  . 

737 

1.28 

1040 

826 

1.25 

Mcftii*  •  •  •  •  • 

1.29 

Since  Z  and  Y  increase  in  an  equal  (or  very  nearly  equal)  ratio,  it 
is  evident  that,  with  increasing  distances,  the  illumination  for  both 
sources  of  light  decreases  according  to  the  same  law;  hence  the  illn- 
mination  by  an  electrical  spark  is  likewise  inversely  proportional  to 
the  square  of  the  distance. 


RECENT  PROGRESS  IN  PHYSICS. 


383 


The  same  result  was  given  by  several  other  series  of  experiments, 
hich  Masson  has  arranged  in  tables.  It  will  be  sufficient  to  present 
3Te  only  one  of  the  many  series,  serving  to  establish  each  of  the  laws 
^termined. 

The  values  of  Y,  as  given  in  the  tables,  are  always  the  mean  of  two 
cperiments.  After  the  distance  Y  of  the  spark  micrometer  from  the 
stating  disk  at  which  the  sectors  could  be  no  longer  distinguished 
%d  been  once  determined  the  miciometer  was  brought  considerably 
sarer  the  disk  again,  and  then  removed  the  second  time,  until  the 
jctor  disappeared.  The  two  values  of  Y,  thus  determined,  differed  in 
le  various  series  at  most  by  one  centimetre,  a  proof  of  the  exactness 
ttainable  by  this  method  of  observation. 

§  90.  Variation  of  the  brightness  of  the  spark  at  different  striking 
Istances.—  On  this  point  Masson  made  numerous  experiments.  The 
llowing  table  contains  the  results  of  one  of  them : 


X. 

Y. 

y 

X 

mm. 

mm. 

2.5 

318 

127 

3.5 

447 

127 

4.5 

572 

127 

5.5 

697 

126 

6.5 

830 

127 

7.5 

937 
Mean 

127 

127 

Here  X  denotes  the  striking  distance,  Y  the  corresponding  distance 
>f  the  spark  from  the  rotating  disk,  at  which  the  sectors  cannot  be 
listinguished,  under  the  condition  that  the  constant  illumination  of 
ihe  rotating  disk  from  AC  remained  unchanged  during  the  whole 
jeries  of  experiments. 

It  is  evident,  from  the  above  table,  that  the  striking  distance  and 
he  corresponding  distance  of  the  spark  from  the  rotating  disk  must 
^-ary  in  a  constant  ratio,  the  illumination  of  the  disk  remaining  the 
same.  Or,  for  double  and  treble  striking  distances,  he  spark  must 
t>e  removed  two  and  three  times  as  far  from  the  disk,  if  its  illumina- 
tion by  the  spark  is  to  remain  the  same. 

By  doubling  the  distance,  the  intensity  of  the  illumination  becomes 
four  times  feebler,  but  it  remains  unchanged  if  the  striking  distance 
18  doubled,  consequently  the  brilliancy  of  the  spark  mus  the  four  times 
greater  at  double  the  striking  distance.  For  the  distance  n  the  illu- 
mination  by  the  electrical  spark  is  n'  times  feebler,  but  it  remains 
anchanged  if  the  striking  distance  is  made  n  times  greater ;  hence, 
for  a  striking  distance  n  the  brilliancy  of  the  spark  must  be  n^  times 
greater,  or  in  other  words,  the  brightness  of  the  dectrical  spark  increases 
08  the  square  of  the  striking  distance. 

§  91.  Influence  of  the  size  and  form  of  the  surface  of  the  condenser. — 
The  form  of  the  condenser  (that  is,  the  glass  plate  with  metallic  coat- 
ing on  both  sides,  the  discharge  of  which  passes  through  the  spark 
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micrometer)  has  no  influence  upon  the  brightness  of  the  electrical 
spark  if  the  extent  of  the  coating  remain  the  same.  The  size  of  the 
plate,  however,  has  considerable  influence. 

With  unchanged  distance  of  the  constant  light  and  of  the  striking 
distance,  and  with  the  same  thickness  of  glass,  the  surface  of  the 
coating  was  varied,  and  each  time  the  corresponding  distance  of  the 
spark  from  the  rotating  disk,  at  which  the  sectors  just  ceased  to  he 
perceived,  was  observed.  The  results  of  such  a  series  of  observations 
are  given  in  the  following  table : 


Surface  in  equare 
millimetrea. 

Ratio. 

T. 

Y^ 

Ratio. 

22500 

mm. 
314 
420 
514 

98596 
176400 
264196 

40000 
60000 

1.77 
2.66 

1.78 
2.67 

The  flrst  vertical  column  contains  the  size  of  the  surface  of  the  coat- 
ing, the  second  is  the  ratio  of  the  first  and  second  surfaces,  and  then 
of  the  first  and  third.  The  third  column  gives  the  corresponding  Y, 
the  fourth  the  square  of  this  distance^  and  the  last  the  ratio  of  the 
numbers  of  the  first  Y'  to  the  second,  and  of  the  first  to  the  third. 

Comparing  the  second  and  fifth  columns  we  have  very  plainly 


ya  —  ^h 


(1) 


that  is,  the  superficial  content  F  of  the  coating  of  the  condenser  is  in 
proportion  to  the  square  of  the  distance  Y,  the  illumination  of  the 
disk  ab  by  the  electrical  spark  remaining  constant. 
But  the  constant  illumination  of  the  disk  is 

J  =  cY3 

J  denoting  the  intensity  of  the  light  of  the  spark,  and  c  a  constant 
factor,  or 

^  (2) 


ys 


=:  c. 


Combining  equations  (1)  and  (2)  we  get 

n       ' 

or,  the  brightness  of  the  electrical  spark  is  proportional  to  the  surf  act  of 
the  coating. 

§  92.  H elation  between  the  intensify  of  the  electrical  spark  and  ike 
thickness  of  the  condenser, — The  surface  of  the  coating  remaining  the 
same,  the  thickness  of  the  glass  plate  was  changed ;  and  for  each  plate 
the  distance  Y  was  observed  at  which  the  sectors  just  ceased  to  be 
visible,  the  illumination  by  the  lamp  remaining  constant.  The  fol- 
lowing table  containa  a  few  of  the  results  obtained. 
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No. 

ThicknesB  of 

j  Square  root  of 

Y. 

plato  d. 

thickness  Vrf. 

mm. 

mm. 

1 

1.31 

1           ^'^^ 

1044 

2 

1.83 

!           1.35 

904 

3 

2.61 

1.67 

776 

Now,  Ifl  =  1.18  and  V°oV  =  1-15,  that  is,  the  two  quotients  are 

nearly  equal,  or  -~^  =  --  ;  moreover,  f  J^^  =  1.27  and  VwV  =  1.35, 

V7?"      Y' 
or  very  nearly   ^^=  —  ;  and,  finally,  \l}  =  1.16,  and  ff}  = 

V^"'       Y" 
1.17,  or  — p-7  =  — ,  therefore  the  values  of  Y  are  nearly  in  the  in- 

verse  ratio  of  the  square  roots  of  the  corresponding  thiclinesses  of  the 
glass ;  that  is 

or 

but  we  have  J  =^c  Y^,  hence 

d  X  J  =  c.  ^, 
or 


that  is,  the  intensity  of  the  spark  is  inversely  proportional  to  the  thick- 
ness of  the  condenser. 

The  remaining  experiments  which  Masson  made  on  this  point  did 
not  coincide  generally  so  well  with  the  above  deductions.  This  he 
ascribes  to  the  circumstance  that  he  could  not  measure  the  thickness 
of  the  glass  with  sufficient  accuracy,  and  that  the  different  condensers 
may  have  had  unequal  *' capacities  for  condensation." 

§  93.  Influence  of  the  nature  of  the  pole  on  the  electrical  sparh. — Mas- 
son  found  that  the  spark  is  somewhat  more  intense,  if,  under  circum- 
stances otherwise  the  same,  it  be  passed  between  lead,  zinc,  and  tin 
balls,  than  when  the  balls  (equal  in  size)  are  of  copper,  brass,  or  iron. 
Masson  thinks  that  this  depends  upon  the  unequal  tenacity  of  the 
metals.  In  all  his  experiments  there  were  traces  of  a  transportation 
of  the  metal  from  one  pole  to  the  other  ;  now  since  lead,  for  example, 
is  less  tenacious  than  copper,  more  lead  will  be  carried  off  than  copper 
with  the  same  tension  of  the  electricity  ;  the  conducting  circuit  then 
will  have  its  capacity  for  conduction  suddenly  increased,  and  the  light 
must  become  more  brilliant  in  consequence. 
25  s 
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This  opinion  is  sustained  by  the  fact  that  the  intensity  of  the  spark 
is  very  considerably  increased  if  polished  brass  balls  be  exchanged  for 
such  as  have  their  surface  amalgamated,  where  evidently  the  trans- 
ference is  greatly  facilitated. 

The  spark,  with  the  carbon  used  for  Bunsen's  battery,  is  very  white 
in  the  middle,  reddish  at  the  edges,  and  looks  a  little  like  a  flame. 

§  94.  Nature  of  electrical  light, — There  are  two  hypotheses  as  to  the 
nature  of  the  electrical  spark ;  the  first  regards  it  as  a  motion  which 
is  communicated  to  the  ether  by  the  electrical  spark  ;  according  to  the 
second  hypothesis,  electrical  light  is  produced  by  incandescent  pon- 
derable matter  transported  by  the  electricity, 

Masson  inclines  to  the  first  hypothesis^  with  which  also  his  experi- 
ments coincide,  since  the  intensity  of  the  spark  depends  in  no  respect 
upon  the  fusibility  or  oxidibility  of  the  balls,  but  upon  their  tenacity. 
If,  in  consequence  of  the  lower  tenacity  of  the  metals,  more  particles 
are  carried  off,  the  facility  of  the  circuit  for  conduction  is  increased ; 
hence  the  same  quantity  of  electricity  is  discharged  in  a  shorter  time, 
whereby  a  more  brilliant  light  is  produced.  All  of  the  laws  of  the 
brightness  of  electrical  light  just  mentioned  are  comprised  by  the 
following  formula : 

J=h5|  (1) 

in  which 

J  denotes  the  intensity  of  the  spark  ; 

X  the  striking  distance  ; 

8  the  surface  of  the  condenser  ; 

Y  the  distance  of  the  spark  from  the  rotating  disk  of  the  photometer ; 

e  the  thickness  of  the  condenser,  and  H  a  constant  factor  depending 

upon  elements  which  are  not  yet  determined. 

Substituting  in  equation  (l),X=p-^,    which  is  allowable,  since 

Riess  has  shown  that  the  striking  distance  is  proportional  to  the  elec- 
trical density  (§  31),  we  have 

Ho''* 
by  making  -j-  =  m,  that  is,  equal  to  a  constant  factor  which  is  ad- 
missible so  long  as  the  thickness  e  of  the  condenser  does  not  vary. 
Hence  the  intensity  of  the  electrical  light  is  proportional  to  -^  the 

square  of  the  electrical  density,  or  which  is  the  same,  to  the  tension 
ot  the  electricity  and  the  surface  8  of  the  condenser. 
Equation  (1)  may  also  be  written 

J=Yr^X«X 
Substituting  for  the  last  X  its  value  p^,  we  get 

J=f|^«.      "  (3) 
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or  in  words,  the  intensity  of  the  spark  is  proportional  to  the  striking 
distance  and  quantity  of  electricity. 
According  to  equation  (2), 

J  =  ySL. 

8 

But  Biess  has  shown  that, 

8 

is  the  quantity  of  heat  which  is  set  free  in  the  wire  by  discharging 
through  it  a  quantity  of  electricity  q^  collected  on  the  surface  8, 

Hence  ^  the  discharge  stroke  of  an  electrical  batcery  produces  a  spark 
at  any  interruption  of  the  circuity  the  intensity  of  the  liglU  is  propor- 
tional  to  the  heat  which  the  same  discharge  produces  in  a  piece  of  wire 
forming  part  cf  the  circuit. 

At  the  conclusion  of  his  memoir,  Masson  proposes  the  spark  gen- 
erated under  determinate  conditions  as  the  photometric  unit,  by 
which  it  will  be  possible  to  compare  the  intensity  of  the  most  diverse 
constant  sources  of  light  with  a  common  standard. 


SECTION  FIFTH, 
ELECTRICAL    ODOB. 


§  95.  Ozone  and  its  reactions. — When  we  are  in  the  neighborhood  of 
a  powerful  electrical  machine  we  perceive,  when  the  electricity  issues 
from  points,  or  when  a  series  of  sparks  are  passed  from  the  conductor, 
a  very  peculiar  odor,  which,  for  sake  of  brevity,  we  will  term  electrical 
odor  J  or  ozone  odor.  This  electrical  odor  is  very  probably  that  which 
is  observed  after  a  stroke  of  lightning  ;  and  which,  by  those  who  do 
not  know  how  to  characterize  it  properly,  is  termed  a  sulphurous  smell. 
Schonbein  observed  in  the  vicinity  of  a  place  where  lightning  had 
struck  a  decided  odor  of  ozone,  even  some  time  after  the  stroke. 

Until  recently  we  were  quite  in  the  dark  as  to  the  nature  of  this 
odor.  Some  physicists  supposed  that  it  was  owing  to  a  peculiar  affec- 
tion of  the  organs  of  smell,  produced  by  electricity  ;  an  explanation 
which,  in  addition  to  its  error,  did  great  injury,  by  preventing  further 
investigation  and  discussion. 

Others  advanced  the  hypothesis  that  electrical  odor  was  owing  to 
fine  metallic  particles  carried  off  by  the  escaping  electricity.  But  this 
view  also  is  entirely  inadmissible,  because  the  nature  of  the  emittiug 
points  does  not  in  the  least  change  the  nature  of  the  odor. 
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Schonbein  has  the  great  credit  of  having  restored  this  queBtion  to 
the  current  of  scientific  activity.  He  has  shown  that  the  electrical  odor 
comes  from  a  peculiar  gas,  produced  during  the  electrical  emission, 
which  he  calls  ozone.  He  has  investigated  the  properties  of  this  sub- 
stance for  years  with  the  greatest  zeal,  and  although,  as  yet,  it  has 
not  been  obtained  in  an  isolated  state,  many  of  its  important  chemical 
and  physical  relations  have  been  ascertained,  and  further  researches 
on  the  subject  promise  most  interesting  discoveries  in  the  field  of 
chemistry. 

The  first  memoir  of  Schonbein  on  ozone  is  in  the  **  Denkschri/ten 
der  Muncheuer  Akademie/'  It  is  also  printed  in  Poggendorf's  Anna- 
Itn.     Bd.  L.  p.  616. 

A  small  pamphlet  with  the  title,  ^'  On  theprodwAion  of  ozone  in  ihe 
chemical  way,"  evidently  by  Schonbein,  was  published  in  1844  by 
Schonbein  &  Schweighaiiser,  in  Basel. 

The  most  important  treatises  on  this  subject  which  then  followed 
are  to  be  found  in  Poggendorfs  Annalen,  by  reference  to  the  index  of 
names,  appended  to  the  LXXV  volume. 

In  these  papers  the  historical  course  of  Bchonbein's  discoveries  may 
be  followed  out.  I  will  omit  this  historical  investigation  on  account 
of  its  great  extent,  and  I  will  not  refer  to  the  contents  of  the  separate 
papers,  but  describe  the  most  essential  experiments  which  show  the 
nature  and  most  important  relations  of  ozone,  in  the  order  in  which 
Professor  Schonbein  had  the  goodness  to  show  them  to  me  in  the  year 
1849,  and,  passing  over  their  earlier  phases,  present  his  views  upon 
its  nature  as  now  held,  after  many  years  investigation. 

The  prime  conductor  of  an  electrical  machine  being  provided  at  the 
Fig.  m.        end  with  a  round-pointed  wire,  a,  6,  about  1  line  in 
diameter,  (fig.  82.)     When  the  machine  is  turned  the 
peculiar  cfec^rfcai  odor  will  be  perceived  in  the  vicinity 
of  the  end  a  of  the  wire. 

That  this  odor  is  not  to  be  ascribed  to  a  mere  subjec- 
tive affection  of  the  organ  rf  smell,  but  is  owing  to  a 
peculiar  gas,  is  certain  from  the  fact  that  this  odorous 
principle  produces  a  series  of  chemical  and  physical 
effects,  having  the  greatest  similarity  to  the  chemical 
reactions  and  physical  relations  of  other  gases.  Indeed, 
Schonbein  has  succeeded  in  preparing  this  odorous  prin- 
ciple, ozone^  in  a  purely  chemical  way,  and  in  producing 
the  same  reactions  with  it  which  are  observed  when  elec- 
tricity is  issuing  from  points. 

If  we  hold  before  the  point,  at  the  distance  of  about  |  or  1  inch,  s 
piece  of  paper  covered  with  a  paste  of  starch  and  iodide  of  potassium, 
the  paste  will  at  once  turn  blue. 

To  make  this  preparation  two  teaspoons  full  of  starch  with  a  small 
crystal  of  iodide  of  potassium  are  to  be  boiled  to  a  paste,  with  ten 
times  their  volume  of  water. 

The  ozone  acts  upon  this  paste  as  chlorine  does  ;  it  decomposes  the 
iodide  of  potassium,  and  the  iodine  set  free,  colors  the  starch  blae. 
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This  phenomenon  (of  turning  the  paste  of  iodide  of  potassium  blue) 
takes  place  in  the  same  manner  whether  the  point  emit  positive  or 
negative  electricity ;  it  is  also  perfectly  immaterial  of  what  substance 
the  point  is  made,  if  only  an  emission  of  electricity  occurs,  thus  re- 
futing the  view  of  those  earlier  physicists  who  maintained  that  the 
odor  was  owing  to  metallic  particles  carried  off  by  the  issuing  elec- 
tricity. 

On  holding  a  platinum  or  gold  plate  before  the  point  while  the 
machine  is  turned,  the  plate  has  imparted  to  it  negative  galvanic  po- 
larization, which  can  be  demonstrated  in  the  following  manner : 

Connect  the  two  mercury  cups  a  and  6,  Fig.  83,  with  the  wire  ends 
of  a  multiplier.     Into  the  cup  a  dip  a  copper  p^^  33. 

wire,  to  the  other  end  of  which  a  platinum 
plate  p  is  fastened,  the  plate  having  been 
first  soldered  with  gold  to  a  platinum  wire, 
and  this  to  the  copper  wire  at  n.  This  pla- 
tinum plate  hangs  in  a  glass  vessel  contain- 
ing water  slightly  acidified. 

After  having  exposed  a  perfectly  similar 
platinum  plate  for  a  time  to  the  electricity 
issuing  from  a  point,  immerse  it  also  in  the 
water  of  the  glass  vessel,  and  as  soon  as  the 
copper  wire  of  the  second  plate  is  immersed 
into  the  cup  of  mercury  6,  a  considerable 
divergence  of  the  galvanometer  needle  takes  place,  and  in  a  direction 
which  indicates  that  the  platinum  plate  which  had  been  exposed  to 
ozone  behaves  negatively  toward  the  other  ;  that  is,  the  deflection  is 
in  the  same  direction  which  would  have  been  indicated  had  a  zinc  wire 
been  placed  in  a,  a  copper  wire  in  6,  and  these  wires  then  immersed 
in  the  liquid  of  the  glass  vessel.  This  current,  however,  is  only 
transient. 

The  whole  subject  of  galvanic  polarization  we  will  discuss  in  an- 
other place  ;*  it  is  only  mentioned  here  as  one  of  the  effects  which 
accompany  the  emission  of  electricity  from  points. 

All  these  reactions  disappear  when  sulphuretted  hydrogen,  ammo- 
nia, defiant  gas,  &c.,  are  diffused  in  the  air  of  the  room  where  the 
experiment  is  made. 

If  the  emitting  point  be  raised  by  the  flame  of  a  spirit  lamp  to  a 
red  heat,  and  the  machine  put  in  operation  immediately  after  the 
removal  of  the  lamp,  all  the  above  described  phenomena,  which  had 
accompanied  the  escape  of  electricity,  disappear ;  that  is,  the  elec- 
trical odor  is  no  longer  perceived,  the  iodine  preparation  does  not  turn 
blue,  platinum  or  gold  plates  are  not  polarized.  All  the  phenomena 
reappear,  however,  gradually,  as  the  point  cools. 

In  order  to  make  the  experiment  distinct,  with  reference  to  the  odor, 
it  must  be  made  with  wires  of  one  of  the  precious  metals,  because  the 
easily  oxidable  metals  diffuse  a  peculiar  smell  simply  by  being  heated. 
Very  thin  wires  are  not  suitable  for  this  experiment ;  but  as  thick 


•  See  report  for  1855,  p.  377. 
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ones  may  not  always  be  at  hand,  it  will  do  to  use  a  thin  platinum 
wire  having  its  end  fused  into  a  small  knob  about  one  line  in  diameter. 

§  96.  Electrical  odor  in  the  electrolysis  of  water, — The  electrical 
odor  appears  not  only  on  the  escape  of  electricity  from  points,  bnt 
also  in  the  electrolytic  decomposition  of  water,  where  we  find  it  ac- 
companied by  the  same  reaction  and  effects  which  were  considered  in 
the  preceding  paragraph. 

On  closer  investigation  it  appears  that  electrical  odor  manifests 
itself  at  the  positive  pole,  where  oxygen  is  given  off ;  for  on  collecting 
the  gases  resulting  from  the  decomposition  of  water  separately,  the 
odor  in  question  was  perceived  only  in  that  vessel  which  contained  the 
oxygen,  no  trace  of  it  being  found  in  the  one  containing  the  hydrogen. 

The  gases  when  obtained  together  have  the  electrical  odor. 

On  suspending  a  paper, covered  with  the  paste  of  iodide  of  potas- 
sium in  oxygen,  or  in  the  mixed  gases  to  which  the  ozone  odor  has 
been  imparted  by  electrolysis,  the  paper  turns  blue.  A  platinum 
plate  exposed  for  a  time  to  the  action  of  this,  gas  indicates  the  same 
electro-negative  polarization  as  though  it  had  been  acted  on  by  the 
electrical  brush. 

Chemically  pure  oxygen  gas  produces  none  of  these  effects  ;  it  has 
not  the  odor,  does  not  turn  the  iodide  paste  blue,  and  is  not  in  the 
condition  to  polarize  a  platinum  plate  negatively. 

The  gas  obtained  by  electrolytic  decomposition  produces,  in  all 
these  cases,  the  same  effects  as  the  air  which  issues  from  a  strongly 
electrified  point. 

§  97.  Production  of  ozone  in  the  chemical  way. — The  so-called  electri- 
cal odor  can  be  produced  by  purely  chemical  means  without  any  aid 
from  electricity.  A  piece  of  phosphorus  made  perfectly  dry  by  blottiog 
paper,  so  that  it  has  a  clean  surface,  emits  a  peculiar  alliaceous  odor, 
rlacing  such  a  piece  of  phosphorus  in  a  jar  of  air,  the  vapor  of  phos- 
phorus will  in  the  cold  soon  diffuse  itself  through  the  whole  jar.  A 
platinum  plate  being  then  suspended  in  the  jar  a  short  time  it  will 
be  polarized  positively. 

The  polarization  of  the  platinum  plate  is  to  be  ascribed  to  the  phos- 
phoric vapor  diffused  in  the  jar,  but  the  odor  very  probably  is  due  to 
the  phosphoric  acid,  which  is  formed  by  the  partial  oxidation  of  the 
phosphorus  vapor. 

If  a  little  water  be  now  introduced  into  the  jar,  (as  much  as  will 
half  cover  the  piece  of  phosphorus,)  the  phosphoric  odor  becomes 
weaker  and  weaker,  and  at  length  wholly  disappears,  and  in  it«  place 
a  decided  ozone  odor  will  be  perceived.  At  rather  high  temperatures 
the  ozone  smell  appears  very  soon. 

This  odor  is  not  to  be  distinguished  from  that  produced  in  the 
electrical  way,  and  it  is  accompanied  by  all  the  reactions  and  effects 
which  characterize  the  agency  of  the  electrical  odor.  A  paper  with  the 
iodide  paste  on  it  becomes  blue  when  suspended  in  the  jar,  and  a 
platinum  plate  exposed  to  its  action  is  polarized  electro-negatively. 

With  the  ozone  obtained  in  the  chemical  way  the  reactions  can  be 
produced  almost  exactly  in  the  same  form  as  with  a  point  emitting 
electricity.     For  this  purpose  a  bottle  of  the  capacity  ot  several  quarts 
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Fig.  84. 


is  filled  with  air  containing  ozone,  and  closed  with  a  cork,  (Fig.  84.) 

haying  two  holes  hored  in  it.     Through  one 

of  the  holes  a  tube  passes   nearly  to  the 

bottom,  haying  a  funnel  at  its  upper  end ; 

through  the  other  hole  a  tube  passes,  which 

merely  goes  through  the  cork,  and  aboye 

the  cork  is  bent  horizontally,  ending  in  a 

tolerably  fine  opening  ;   water  being  poured 

through  the  funnel  in  a  regulated  stream, 

the  air  containing  the  ozone  is  driven  out 

through  the  point  of  the  other  tube.     This 

point  now  behayes  exactly  like  a  metallic 

Soint  from  which  an  electrical  brush  issues. 
iy  holding  the  nose  to  it  the  dectriccd  odor 
will  be  obseryed  ;  the  iodide  paper  held 
before  it  turns  blue^  and  a  platinum  plate 
exposed  to  the  jet  is  polarized  ekctro-nega- 
tively. 

We  haye  seen  aboye  that  all  the  effects  of 
ozone  disappear  when  the  point  emitting  the 
brush  is  heated,  in  like  manner  all  the  re- 
actions of  ozone  disappear  as  soon  as  the  horizontal  part  of  the  escape 
tube  is  strongly  heated  by  a  spirit  lamp.  The  air  which  escapes  from 
the  opening  of  the  hot  tube  has  no  longer  any  smell,  it  will  not  turn 
the  iodide  paper  blue,  nor  polarize  the  platinum  plate.  But  all  these 
efiects  reappear  on  the  cooling  of  the  tube. 

§  98.  Chemical  nature  of  ozone, — Schonbein,  the  discoyerer  of  ozone, 
has  observed  and  investigated  for  years,  with  unwearied  industry,  the 
relations  of  this  remarkable  substance,  and  has  found  that  it  bears  the 
greatest  resemblance  to  the  hyper  oxides ;  he  has  finally  come  to 
the  opinion  that  ozone  is  nothing  else  than  a  gaseous  peroxide  of 
hydrogen* 

Ozone  is  therefore  formed  by  a  further  oxidation  of  the  vapor  of 
water  contained  in  the  air.  Thus  it  is  explained  why  water,  or  rather 
the  vapor  of  water,  is  absolutely  necessary  to  the  formation  of  ozone. 
In  perfectly  dry  air  ozone  cannot  be  obtained  by  means  of  phosphorus. 

Electricity  prepares  the  vapor  of  the  atmosphere  to  oxidize  further 


®  At  the  present  time,  however,  the  view  of  nearly  all  of  the  chemists  who  have  studied 
this  subject  is  different  from  that  given  by  the  author.  It  is  now  generally  conceded  that 
ozone  is  nothing  but  oxygen,  but  there  are  two  different  vinwg  in  regard  to  its  nature  ; 
according  to  one,  ozone  is  simply  oxygen  thrown  into  a  condition  of  activity  by  the  inatru- 
mentality  of  electricity  or  other  agents  above  named. 

The  other  view  considers  ozone  as  formed  of  two  or  more  equivalents  of  oxygen.  If,  as 
some  hold,  gaseous  oxygen  be  o^,  it  could  be  easily  shown  that  this  double  molecule  under- 
going decoropobition,  (even  by  reducing  agents  as  phosphorus,  the  essential  oils,  &c.,)  sets 
free  o^^,  (oxygen  in  the  tuueent  state,)  which  might  unite  with  o^  to  form  0  o^,  similar  in 
properties  to  8  o,,  (sulphurous  acid,)  sulphur  and  oxygen  being  elements  capable  of  re- 
placing each  other  to  form  analogous  compounds  as  in  the  sulphurets  and  oxides. 

We  deem  it  moreover  quite  possible,  in  a  measure,  to  reconcile  the  views  of  Schonbein 
with  those  last  named,  but  this  whole  subject,  being  a  purely  chemical  question,  would  be 
out  of  place  in  a  report  upon  physical  science,  and  has  only  been  mentioned  because  the 
bare  statement  in  the  text  might  lead  those  not  familiar  with  the  matter  into  erroneous 
views.  a.  C.  8. 
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and  form  ozone ;  in  like  manner  pbospliorus  effects  the  combination  of 
the  vapor  of  water  with  oxygen,  but,  as  yet,  we  are  not  able  to  tell 
Jiofv  it  is  done. 

Ozone  is  decomposed  into  its  components,  oxygen  and  hydrogen,  bj 
heat,  as  shown  by  the  experiment  noticed  above. 

De  la  Bive  and  Berzelius,  indeed,  regarded  ozone  as  modified 
oxygen,  and  maintained  that  it  could  be  produced  by  an  electrical  jet 
in  dry  oxygen,  but  this  is  contrary  to  all  Schonbein's  analogies. 
Schonbein  presented  the  following  experiment  as  the  most  striking 
proof  of  the  presence  of  hydro-en  in  ozone :  if  air  containing  ozone 
be  dried  as  perfectly  as  possible  u-^d  then  heated,  it  yields  water  on 
cooling  to  hydroscopic  bodies  over  which  it  is  passed.  The  ozone  \b 
decomposed  by  heat,  and  the  vapor  of  water  which  it  contained  is  set 
free. 

Ozone  is  one  of  the  most  powerful  means  of  producing  oxidation 
which  is  known.  Air  containing  ozone  being  passed  for  a  long  time 
over  finely  divided  metallic  silver,  the  latter  is  converted  into  peroxide 
of  silver.  The  vapor  of  phosphorus  is  rapidly  oxidized  under  the  in- 
fluence of  ozone,  and  converted  into  phosphorous  acid  and  phosphoric 
acid. 

The  fact  that  the  passage  of  the  electrical  spark  through  moist  atmo- 
spheric air  forms  nitric  acid  was  discovered  by  Cavendish,  in  the  year 
1785.  Schonbein  has  proved  that  under  like  circumstances  ozone  also 
is  always  formed. 

Since  ozone  can  be  produced  in  moist  oxygen  by  the  help  of  the  elec- 
tric spark,  it  is  evident  that  the  formation  of  ozone  is  independent  of 
that  of  nitric  acid.  On  the  contrary,  Schonbein  has  made  it  appear 
highly  probable  that  the  formation  of  nitric  acid  is  not  a  direct  eff^t 
of  electricity,  but  a  secondary  effect  produced  by  the  oxidizing 
influence  of  ozone  on  the  nitrogen  of  the  atmosphere. 

The  formation  of  nitric  acid  by  electricity  may  be  shown  in  the 
simplest  manner,  by  ex[)Osing,  for  a  time,  a  paper  moistened  with  a 
solution  of  carbonate  of  potash  to  a  jet  of  electricity  escaping  from  a 
wire;  the  carbonate,  under  these  circumstances,  is  converted  in  part 
into  nitrate  of  potash. 

The  ozone  formed  by  means  of  phosphorus  also  produces  nitric  acid. 
The  mixture  of  phosphorous  and  phosphoric  acids,  which  forms  in  a 
receiver  containing  a  piece  of  phosphorus,  water,  and  atmospheric  air, 
is  absorbed  by  water.  If  this  water  be  colored  by  a  solution  of  indigo, 
the  color  of  the  latter  is  immediately  destroyed,  an  effect  which  neither 
phosphorous  nor  phosphoric  acid  alone  can  produce.  The  decoloring 
is  effected  by  a  small  quantity  of  nitric  acid,  which,  formed  under  the 
influence  of  the  ozone,  is  also  dissolved  in  the  water. 

That  it  is  actually  nitric  acid  which  is  here  in  question  is  proved  by 
shaking  the  water  with  milk  of  lime ;  insoluble  salts  of  lime  are 
formed  with  the  phosphorous  and  phosphoric  acids,  while  a  nitrate  of 
lime  remains  in  solution. 

Davy  observed  that  traces  of  nitric  acid  appeared  at  the  positive  pole 
of  a  pile  when  a  voltaic  current  passed  through  water  containing  air  or 
nitrogen.     Here,  also,  the  formation  of  nitric  acid  is  a  secondary  effect 
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of  electricity.     Ozone  is  first  formed  by  the  action  of  the  current,  and 
the  ozone  then  oxidizes  the  nitrogen. 

§  99.  lUumination  of  phosphorus  produced  by  ozone, — It  is  well  known 
that  at  low  temperatures,  slow  combustion  of  phosphorus  does  not  take 
place  in  air  free  from  ozone,  and  there  is  therefore  no  illumination  in 
the  dark;  this,  however^  appears  as  soon  as  opsone  is  brought  into  con- 
tact with  the  phosphorus.  In  a  receiver  containing  ozonized  air 
phosphorus  shines  at  a  very  low  temperature. 

Schonbein  has  shown  this  very  beautifully  by  presenting  a  stick  of 
phosphorus,  at  a  low  temperature,  to  an  electrical  brush,  which,  in 
accordance  with  the  above,  determines  the  formation  of  ozone.  The 
manner  in  which  the  experiment  was  made  is  as  follows :  (Pog.  Ann., 
Ixviii,  38.) 

A  piece  of  phosphorus  an  inch  long,  having  a  clear  surface,  was 
placed  on  a  board  in  conducting  connexion  with  the  earth,  and  the 
free  end  of  a  wire,  connected  with  the  conductor  of  an  electrical  machine, 
brought  within  a  few  lines  of  the  phosphorus.  At  a  temperature  of 
— 2°  the  phosphorus  by  itself  did  not  shine  in  the  dark ;  but  when  the 
machine  was  put  in  motion,  so  that  an  electrical  brush  played  against 
the  piece  of  phosphorus,  a  light  flame  at  once  issued  from  its  whole 
length,  and,  like  the  tail  of  a  comet,  extended  far  beyond  the  piece  of 
phosphorus.  If  the  machine  be  stopped  the  illumination  of  the  phos- 
phorus ceases  in  a  few  seconds. 

Schonbein  obtained  a  very  beautiful  illumination  by  the  following 
arrangement :  A  copper  wire  was  coiled  around  a  stick  of  phosphorus 
an  inch  long,  so  that  the  end  of  the  wire  extended  about  a  line  beyond 
the  phosphorus,  as  shown  in  fig.  85.     The  *"*«•  ^' 

other  end  of  the  wire  is  connected  with  the 
conductor  of  an  electrical  machine.  At  a  ^tfJT^f^^jIfSrl 
temperature  below  0^  the  phosphorus  did  ASn^W^w^ 
not  shine  at  all  in  the  greatest  darkness  ; 
but  in  turning  the  electrical  machine,  so  that  a  strong  brush  appeared 
at  the  end  of  the  coil,  a  luminous  cone  protruded  from  the  middle  of 
the  brush,  which  attained  a  length  varying  from  a  few  inches  to  some 
feet,  according  to  circumstances.  The  longest  cone  obtained  by  Schon- 
bein was  2^  feet.  With  powerful  machines  such  cones  should  be 
obtained  of  still  greater  length. 

It  may  be  assumed  without  hesitation  that  this  luminous  train  is 
nothing  else  than  the  vapor  of  phosphorus  in  slow  combustion. 

The  luminous  train  vanishes  with  the  electrical  brush. 


GALVANISM. 

[Continued  from  ptg«  433  of  the  Report  ot  1855.] 

SECTION  FOURTH. 

QALYANIC  PHENOMENA  OF  LIGOT  AND   HEAT. 

§  54.  Production  of  heat  by  the  gaJvanic  currefU — The  laws  of  the 
development  of  heat  produced  by  the  firalvanic  current  in  metallic 
wires,  have  been  investigated  by  Joule,  (Phil.  Magazine,  Oct,,  1841,) 
and  by  Lena,  (P.  A.  LIX,  pp.  203  &  407,  LXI,  p.  18.) 

The  memoir  of  Joule  not  being  within  my  reach,  I  shall  only  report 
on  the  researches  of  Lenz,  and  this  will  be  sufficient,  since  the  results 
of  the  Russian  and  of  the  English  physicist  agreee. 

The  first  two  sections  of  the  memoir  of  Lenz,  in  vol.  LIX  of  Fog. 
Ann.,  contain  only  introductory  matter,  to  which  we  shall  but  briefly 
refer. 

To  measure  the  strength  of  the  current  Lenz  made  use  of  a  Nenr- 
ander's  tangent  compass,  which  whs  most  carefully  constructed  and 
tested.  He  found  by  accurate  experiments  that  up  to  40^  the  strengths 
of  the  currents  are  proportional  to  the  tangents  of  the  angles  of  de- 
flection. 

Lenz  also  compared  his  tangent  compass  with  the  decomposition  of 
water.  It  results,  from  his  numerous  and  accurate  experiments,  that 
the  tangent  of  the  observed  angle  of  deflection  is  to  be  multiplied  by 
39.3  in  order  to  obtain  the  reduced  quantity  of  detonating  gas  from 
the  same  current  per  minute,  expressed  in  cubic-centimetres.  Lew 
takes  for  his  unit  a  current  wliicn  causes  a  deflection  in  his  tangent 
compass  of  1°,  and  this  produces  0.686  c.  c.  of  the  mixed  gases  in  a 
minute.  Since  our  unit  of  current  is  that  which  gives  1  c.  c.  per 
minute,  it  is  evident  that  Lenz's  values  of  strength  of  current  most 
be  multiplied  by  0.686  to  reduce  them  to  our  unit.  In  what  follows 
I  shall  always  make  use  of  the  reduced  values  for  the  strength  of  car- 
rent,  instead  of  those  of  Lenz. 

As  the  unit  of  resistance  Lenz  takes  the  resistance  of  one  wind  of 
his  rheostat  (agometre)  of  German  silver,  which,  according  to  his 
statement,  is  equal  to  the  resistance  of  a  copper  wire  of  6.358  English 
feet  in  length,  and  0.0336  English  inch  in  diameter.  Hence,  it  appears 
that  this  unit  of  resistance  is  equal  to  2.66  of  our  own  ;  the  values  of 
Lenz  mu^t  therefore  be  multiplied  by  2.66  to  reduce  them  to  our 
unit. 
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To  measure  the  heat  produced  by  the  galvanic  current  in  a  metallic 
wire,  Lenz  used  the  apparatus  represented  in  Fig.  47. 

In  the  middle  of  the  board  is  fastened  the 
glass  stopper  B,  ground  to  fit  into  the  neck 
of  a  glass  jar  which,  by  means  of  some  grease, 
may  be  fitted  upon  it  air  and  water-tight. 
A  brass  clamp,  omitted  in  the  figure,  presses 
the  lower  rim  of  the  neck  of  the  jar  to  the 
board,  so  that  it  cannot  be  displaced  even  by 
violent  motions  of  the  apparatus.  The  jar 
has  ground  in  its  bottom  a  cylindrical  hole, 
into  which  the  fluid  can  be  poured,  and 
through  which,  also,  a  thermometer  can  be 
inserted  by  means  of  a  cork.  The  thermom- 
eter used  was  divided  to  |  of  a  degree.  Two 
pieces  of  wire  of  about  1  line  in  diameter  are 

Massed  through  perforations  in  the  glass  stopper  and  cemented  there, 
'heir  upper  extremities  projecting  into  the  jar  are  somewhat  conical, 
and  made  of  platinum  ;  these  platinum  cones  are  soldered  to  copper 
wires  of  equal  diameter,  which,  let  into  the  board,  pass  to  the  screw- 
clamps  8y  into  which  the  conducting  wires  from  the  poles  of  the  battery 
are  screwed.  The  wire  to  be  heated  is  previously  coiled  into  a  spiral 
around  a  cylinder  of  1 — 2  lines  in  diameter,  and  has  its  ends  clamped 
upon  the  cones  by  means  of  two  little  pieces  of  platinum.  It  remains 
erect  by  its  own  elasticity,  its  coils  not  touching  any  wheref. 

The  fluid  with  which  the  jar  was  filled,  so  far  at  least  as  en- 
tirely to  cover  the  wire-spiral,  was  spirit  of  wine  containing  85  to  86 
per  cent,  of  alcohol,  for  water  is  so  good  a  conductor  that  a  part  of  the 
current  would  pass  through  it  and  not  through  the  wire,  as  becomes 
immediately  apparent  from  the  feeble  evolution  of  gas. 

After  the  wire-spiral  was  properly  fastened  and  a  measured  quantity 
of  spirit  of  wine  poured  into  the  jar  the  apparatus,  together  with  the 
multiplier  (Nervander's  tangent  compass)  and  the  rheostat,  were 
inserted  in  the  circuit  of  a  Daniell's  battery.  By  means  of  the  rheo- 
stat the  current  was  always  kept  at  a  constant  strength ;  and  then  the 
time  required  to  raise  the  thermometer  in  the  spirit  of  wine  a  certain 
number  of  degrees  was  noted.  By  turning  round  the  apparatus  in  a 
small  circle,  the  fluid  was  made  to  rotate,  whereby  an  equal  distribu- 
tion of  the  temperature  throughout  its  mass  was  produced. 

In  order  to  avoid  the  errors  arising  from  the  loss  of  heat  to  sur- 
rounding bodies,  the  spirit  of  wine  was  previously  cooled  below  the 
temperature  of  the  air,  and  the  experiment  finished  when  its  tempera- 
ture was  just  as  many  degrees  above  that  of  the  surrounding  air  as  it 
-had  been  below  it  at  the  commencement. 

To  give  a  clear  idea  of  the  course  of  the  investigation,  the  individual 
steps  for  one  series  of  experiments  will  be  described  at  length. 

The  temperature  of  the  air  being  16°  R,  the  spirit  of  wine  was 
cooled  by  means  of  ice  down  to  7°  and  poured  into  the  jar ;  the  circuit 
was  closed  and  the  needle  by  means  of  the  rheostat  constantly  kept  at 
35°  ;  next,  with  a  watch  marking  seconds,  the  exact  instant  was  ob- 
served when  the  temperature  of  the  spirit  was  10,  11,  12,  13,  14,  and 
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15  degrees,  and  also  the  instant  when  it  was  16,  17,  18,  &c.,  to  22 
degrees.  In  this  way  it  was  found  that  the  time  required  to  raise  the 
temperature  of  the  spirit  of  wine  from — 


15 
14 
13 
12 
11 
10 


to  17  viz 

18  " 

19  " 

20  " 

21  " 

22  " 


2° 
4 
6 
8 

10 
12 


was 

(C 


1.05 
2.22 
3.25 
4.30 
5.42 
6.53 


minntes. 

a 


and  hence  it  follows  that  the  time  t,  necessary  to  raise  the  tempera- 
ture of  the  spirit  of  wine  1°,  was  on  an  average  0.542  minutes. 

The  resistance  to  conduction  of  the  spiral  wire  was  ascertained  by 
ohserving,  (after  the  removal  of  the  apparatus  of  fig.  47  from  the 
circuit,)  how  many  turns  of  the  rheostat  had  to  be  inserted,  in  order 
to  bring  the  current  again  to  the  same  strength  that  it  had  with  the 
heating  apparatus  in  the  circuit. 

The  following  table  contains  the  results  of  a  great  number  of  such 
experiments: 


«  e 

o  ^ 

1^ 

Kind  of  wire. 

«. 

t. 

I. 

1. 

German  silver,  a.. ......... 

6.93 
10.53 
14.30 
10.63 
14.30 
18.32 
14.30 
18.32 
14.30 
18.32 
22.69 
18.32 
22.69 
27.52 
32.98 
27.52 

1.349 
0.571 
0.300 
0.920 
0.481 
0.288 
0.457 
0.384 
0.555 
0.325 
0.435 
1.301 
0.835 
0.575 
0.381 
0.544 

93.50 

2. 
3. 
4. 

do 

do 

Gorman  silver,  6.... .... 

93.63 
93.94 
58.76 

5. 

6. 
7. 

R 

do 

'I"""rdo""I"miIIIIII 

German  silver,  e .... 

58.64 
59.01 
60.16 
44.59 

9 

Platinum 

60.45 

10 

do .  . 

51.41 

11 

Iron ... ---..- 

24.92 

12. 

Copper  .. ....-• .. 

13.90 

13. 
14. 
15. 
16. 

.-..do 

..-.do .-... 

iIIIdo."""I"."IIII."""^ 

13.90 
13,92 
14.01 
14.31 

Three  different  wires  of  German  silver  were  used  in  the  experiments; 
that  designated  by  a  was  the  thinnest ;  b  was  a  little  thicker  than  a 
and  c  a  little  thicker  than  b. 

In  this  table  8  denotes  the  force  of  the  current ;  I  the  resistance  to 
conduction  of  the  wire,  expressed  in  units ;  and  t  is  the  time  neces- 
sary to  raise  the  temperature  of  the  spirit  of  wine  1°.  How  the  value 
of  t  was  determined  each  time  from  a  series  of  experiments  has  already 
been  stated  above. 

The  quantity  of  spirit  of  wine  poured  into  the  jar  was  always  nearly 
the  same,  or  90  grammes  on  an  average. 

If  we  compare  all  those  series  of  experiments  in  which  the  force  of 
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the  current  was  the  same,  it  appears  that  the  product  of  t  and  I  re- 
mains pretty  nearly  constant.     It  is — 

For  the  current  10.53 : 

(2.)  German  silver,  a 1 1  =  53.46 

(4.)  German  silver,  6 tl=  54.06 

For  the  current  14.30 : 

(3.)  German  silver,  a tl=  28.18 

(5.)  German  silver,  b tl  =  28.11 

(7.)  German  silver,  b tl  =  27.49 

(9.)  Platinum tl=:  28.00 

For  the  current  18.32: 

(6.)  German  silver,  b tl  =  16.99 

(8.)  German  silver,  c tl=  17.12 

-(10.)  Platinum tl=  16.71 

(12.)  Copper tl=  18.08 

For  the  current  22.69: 

(11.)  Iron tl  =  10.84 

(13.)  Copper tl  =  11.60 

The  equality  of  the  values  of  ^  Z  for  one  and  the  same  current  is  so 
apparent  that  we  may  safely  assume  that  the  time  of  heating  is  in- 
versely proportional  to  the  resistance  to  conduction,  or  in  other  words, 
that  the  heat  produced  in  a  given  time  is  directly  proportional  to  the 
resistance  to  conduction,  and  independent  upon  other  properties  of  the 
metal. 

In  order  to  find  out  how  the  production  of  heat  depends  on  the  force 
of  the  current,  we  must  compare  the  experiments  that  were  made  with 
the  same  wire,  and  with  different  currents  ;  from  these  it  appears  that 
the  value  oi  a^tis  nearly  constant  for  the  same  wire.  The  results  are 
as  follows : 

For  the  German  silver  wire  a : 

1 8H  =    64.8 

2 sH  =    63.3 

3 8H  =    61.3 

For  the  German  silver  wire  b: 

4 «'^=:  102.0 

5 8H=    98.4 

6 8H  =    96.7 

7 8H  =    93.5 

For  the  platinum  wire: 

9 8H  =  113,5 

10 8H  =  109.1 

For  the  copper  wire : 

12 8H  =  436.6 

13 8H  =  422.9 

14 8H  =  435.5 

15  8H  =  414.2 

16 • 8H  =  412.0 

By  these  experiments,  therefore,  it  is  demonstrated  that: 
1.  The  production  of  heat  is  proportional  to  the  resistance  cf  the  wires 
to  conduction. 
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2.  The  production  of  heat  is  proportional  to  the  sqitaree  of  the  fcnxA 
of  the  currents. 

If,  therefore,  t  denotes  the  time  which  is  required  for  the  current  a 
with  the  resistance  to  conduction  2,  to  raise  the  temperature  of  a  given 
quantity  of  spirit  of  wine  1°  R.  then  s^tl  will  be  the  time  necessary  to 
produce  the  same  amount  of  heat  in  the  same  quantity  of  spirit,  by 
the  unit  of  the  strength  of  current  with  the  unit  of  resistance  to  con- 
duction. Since  now  in  all  the  experiments  the  quantity  of  spirit  of 
wine  was  nearly  the  same,  the  product  s^tl  must  also  be  nearly  the 
same  for  all  of  the  series  in  the  above  table.  The  product  «'^  I  has 
the  following  values  for  the  different  series  of  experiments  : 
Series.  s^tl. 

1 6059 

2 5927 

3 5758 

4 5994 

5 5770 

6 5706 

7 5625 

8 5747 

9 : 5726 

10 5609 

11 5975 

12 6069 

13 5976 

14 6062 

15 5803 

16 5896 

Mean 5856 

The  qnantity  of  spirit  heated  in  these  experiments  together  with 
that  of  the  glass,  reduced  by  the  relation  of  the  specific  heats  to  spirit, 
was  118  grammes. 

The  unit  of  the  force  of  current  produces,  therefore,  when  passing 
through  a  wire  which  offers  the  unit  of  resistance  to  conduction,  as 
much  heat  as  would  be  required  to  raise  the  temperature  of  113 
grammes  of  spirit  of  wine  1^  R.  in  5856  minutes- 

The  specific  heat  of  the  spirit  used  in  the  above  experiments  is  0.7; 

to  raise,  therefore,  the  temperature  of  118  grammes  of  spirit  to  a  given 

degree  requires  the  same  quantity  of  heat  as  to  raise  118.07  =  82.6 

grammes  of  water  to  the  same  degree.     For  1  gramme  of  water, 

therefore,  that  time  amounts  to : 

5856       ^,  ^     .     , 
y^  =  70.9  mmutes; 

or  if  instead  of  Reaumer's  scale  that  of  Celsius  is  employed,  70,9  .  0,8 
=  56.72  minutes,*  i.  c,  when  the  unit  of  the  force  of  current  passes 
through  a  wire,  the  resistance  of  which  is  equal  to  that  of  a  copper 
wire  of  1  meter  in  length  and  1*""  in  diameter,  the  quantity  of  heat 
produced  is  such  as  would  raise  the  temperature  of  1  gramme  of  water 
1°  0.  in  56J  minutes. 

*  In  the  memoir  of  Lenz,  an  error  occurs  in  this  calealation,  (P*^.  Ana.,  LXl,  42,)  occt- 
■loned  probably  by  mislakini^  minates  for  seconda. 
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If  we  take  for  the  unit  of  heat,  as  is  usually  done,  that  quantity 
-which  raises  the  temperature  of  one  kilogramme  of  water  1°,  then  it 
follows  from  the  above  investigations  that  the  unit  of  the  force  of  cur- 
rent^ in  passing  through  the  unit  of  resistance  produces  in  it  0.001057 
units  of  heat  in  one  hour  and  0.0000176  in  one  minute. 

§  55.  Observatuma  on  the  results  obtained  by  Lenz, — After  Lenz  had 
determined  the  relation  between  the  force  of  current  and  the  production 
of  heat  in  a  metallic  circuit,  the  idea  naturally  occurs  that  we  might 
compare  the  heat  produced  in  the  circuit  wire  with  the  quantity  of 
detonating  gas  produced  by  decomposition  of  water  in  the  exciting 
cells,  but  a  more  intimate  study  of  the  subject  soon  proves  that  such  a 
comparison  cannot  lead  to  a  constant  result. 

If  there  be  a  fixed  relation  between  the  quantity  of  detonating  gas 
and  the  production  of  heat  for  any  given  arrangement  of  the  Voltaic 
battery  and  a  given  closing  wire,  it  will  be  changed  as  soon  as — cceteria 
paribus — either  the  specific  resistance  to  conduction  of  the  battery  or 
its  electromotive  force  is  changed  ;  for  by  either  of  these  changes  the 
strength  of  current  is  altered,  and  the  evolution  of  gas  changes  pro- 
portionally with  the  force  of  current,  while  the  production  of  heat 
increases  as  the  squares  of  this  force;  and  the  relation  between  the 
quantity  of  gas  and  the  heat  developed  must  necessarily  become  dif- 
ferent from  what  it  was  before.  The  heat  produced  in  the  closing 
circuit,  therefore,  can  by  no  means  be  considered  as  a  thermal  equiva- 
lent of  the  detonating  gas  evolved  in  the  exciting  cells,  and  con- 
sequently there  can  be  no  definite  relation  between  the  heat  produced 
by  exploding  a  certain  quantity  of  detonating  gas,  and  that  set  free  in 
the  closing  circuit  during  the  evolution  of  an  equal  quantity  of  gas 
in  the  exciting  cells  of  a  galvanic  battery. 

The  attempt  to  compare,  even  with  only  approximate  correctness, 
the  quantity  of  electricity  of  the  electrical  machine  with  that  of  Volta's 
apparatus,  has  always,  hitherto,  been  unsuccessful.  After  Lenz's 
accurate  researches  on  the  production  of  heat  by  the  galvanic  current, 
and  Biess'  reliable  quantitative  determinations  of  the  heat  set  free  in 
a  wire  by  the  passage  of  the  discharge  of  a  Leyden  jar,  at  first  sight 
it  would  seem  that  a  basis  was  found  for  this  comparison.  But  here 
too  the  result  on  examination  is  a  negative  one. 

From  the  rather  large  quantity  of  heat  produced  in  metallic  wires 
by  the  discharge  of  the  jar,  we  should  be  disposed  to  infer  that  a  rather 
large  quantity  of  electricity  was  brought  into  action  thereby  ;  according 
to  the  experiments  before  mentioned*  the  increase  of  heat  in  the  pla- 

tinum  wire  of  the  air  thermometer  for  y-  =  1  is  equal  to  0.3787,  or 

in  round  numbers  equal  to  0.4.  That  wire  had  a  diameter  of  0.072'" 
and  a  length  of  59.7'"  and  therefore  it  weighed  about  60  milligrammes ; 
to  raise  the  temperature  of  this  wire  0.4°  requires,  as  can  easily  be 
computed,  0.000000768  units  of  heat. 

Let  us  now  consider  what  quantity  of  heat  would  have  been  set  free 
in  the  same  platinum  wire  by  the  unit  of  galvanic  current.     In  the 

•  See  Report  of  1856,  p.  437. 
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unit  of  resistance,  the  unit  of  current  produces  0.0000176  units  of  heat 
per  minute  ;  hut  the  resistance  to  conduction  of  such  a  platinum  wire, 
as  can  easily  he  calculated,  is  eqjiial  to  6  and  consequently  by  the  unit 
of  current,  0.0000176  X  6=  0.0001  units  of  heat  would  have  heen 
produced  in  it.     The  increase  of  temperature  in  the  platinum  wire 

from  the  discharge  of  the  jar  for  -^    =  1,  viz:  0.000000768  is  there- 

fore  nearly  fop  o^  ^^^^  produced  by  the  unit  of  force  of  the  current 
durin<]^  one  minute  in  the  same  wire.  When  «  =  1,  i.  c.  when  the 
electricity  is  accumulated  in  one  of  the  jars  (mentioned  in  the  experi- 
ment above  quoted,)  q  must  also  be  equal  to  1 .  For  8  =  1  and  q  =  10, 
1.  e.  when  the  jar  is  charged  with  10  sparks  from  the  measuring  jar 
under  the  circumstances  formerly  explained,  then  it«  discharge  must 
produce  in  a  metallic  wire  an  increase  of  heat  nearly  equal  to  that 
produced  by  the  unit  of  current  during  one  minute  in  the  same  wire. 
But  to  charge  the  jar  with  q  =  10,  the  machine  will  scarcely  require 
to  be  turned  for  one  minute,  and  therefore  the  inference  might  be 
drawn  from  a  superficial  investigation  of  the  production  of  heat,  that 
turning  the  machine  for  one  minute  would  produce  a  quantity  of  elec- 
tricity equal  to  the  chemical  unit  of  the  galvanic  current. 

But  that  such  a  comparison,  or  rather  such  a  conclusion  from  the 
comparison  can  not  at  all  be  admitted,  is  evident  from  the  fact,  that 
by  meaps  of  the  electrical  machine  no  perceptible  decomposition  of 
water  can  be  obtained,  while  one  cubic  centimetre  of  detonating  gas 
ought  to  be  readily  evolved  per  minute. 

But  a  more  careful  investigation  soon  shows  that  the  discharge  of 
the  jar  and  the  galvanic  current  act  under  entirely  diflTerent  and  not 
comparable  conditions,  in  producing  heat  in  the  wire. 

The  same  charge  of  the  jar  when  passing  more  slowly  through  a 
wire  produces  less  heat  in  it,  and  the  increase  of  temperature  becomea 
imperceptible  as  soon  as  the  time  of  discharge  reaches  a  measurable 
duration;  if,  therefore,  the  quantity  of  electricity,  obtained  by  turning 
the  machine  for  one  minute,  when  accumulated  in  the  jar  produces  by 
its  discharge  perceptible  heat,  the  same  quantity  of  electricity  dis- 
charged through  the  wire  in  a  continuous  current  during  one  minute, 
will  not  perceptibly  raise  the  temperature  of  the  wire.  But  only  such 
a  current  can  be  compared  with  the  galvanic.  In  order  to  compare 
the  electricity  of  the  machine  with  that  of  the  battery  in  relation  to 
quantity,  we  should  be  able  to  measure  the  quantity  of  heat  which  is 
produced  in  a  metallic  wire  by  the  electricity  passing  through  it  from 
the  conductor  of  the  machine.  The  instantaneous  discharge  of  an 
accumulated  quantity  of  electricity  cannot  directly  be  compared  with 
a  continuous  current.  That  the  process  by  which  heat  is  evolved  in 
the  discharge  of  the  Leyden  jar  is  entirely  diflferent  from  that  of  the 
galvanic  current,  is  also  evident  from  the  fact,  that  with  the  former 
not  only  the  quantity  of  electricity  discharged  through  them  is  con- 
cerned, but  also  the  area  of  surface  upon  which  it  was  previously 
distributed ;  thus,  in  the  production  of  heat  by  the  discharge  of  the 
jar,  factors  come  into  question  which  with  the  current  do  not  appear 
at  all.  The  galvanic  current  and  the  discharge  of  the  jar  have,  as  far 
as  regards  the  "ptodwc^ivoTi  o^  V^eat  in  metallic  wires  only  this  in  com- 
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mon,  that  the  rise  of  temperature  is  proportional  to  the  square  of  the 
quantity  of  electricity  an^  to  the  resistance  of  the  conducting  wire. 

§56.  Ignition  of  metallic  wires  by  thp  galvanic  current. — While  the 
phenomena  of  the  ignition  of  metallic  wires  by  means  of  the  discharge 
of  the  Leyden  jar  have  been  elucidated  by  the  ingenious  researches  of 
Riess,  corresponding  investigations  are  wanting  in  reference  to  tfie 
galvanic  current,  though  the  latter  might  probably  offer  less  diffi- 
culties than  the  tbrmer. 

In  Casselmann's  treatise  (already  mentioned)  ''On  the  galvanic 
carbon-zinc  battery,  Marburg,  1844,"  the  following  remark  occurs  on 
page  43 : 

"A  platinum  wire  of  considerable  length  used  for  closing  the 
circuit,  does  not  become  red  hot,  but  when  shortened  to  a  certain 
length  it  does.  Lessening  this,  however,  by  shortening  it  more  and 
more  it  reaches  finally  a  length  at  which  it  does  not  become  red  hot 
any  more,  and  from  this  it  follows  that  the  ignition  of  the  closing 
wire  reaches  a  maximum  only  when  its  resistance  to  conduction  bears 
a  certain  proportion  to  the  quantity  of  electricity  forcing  its  way 
through  it." 

If  the  current  of  a  battery  makes  a  wire  red  hot  by  passing  through 
it,  still  the  force  of  this  current  must  increase  by  shortening  the  wire, 
and  it  therefore  appears  not  quite  probable  that  the  stronger  current 
should  no  longer  heat  the  shorter  piece  of  wire  to  redness.  To  throw 
some  light  on  this  point,  I  made  a  series  of  experiments  myself,  since, 
as  above  remarked,  no  thorough  investigations  have  been  made  on  this 
law  of  ignition  in  the  galvanic  current. 

My  experiments  were  made  in  the  following  manner :  In  the  circuit 
of  the  battery  8  (fig.  48)  there  was  inserted  at  H,  a  wire-holder, 
which  will  next  be  described,  and  at  By  a  tangent  compass.  At  Q 
there  was  a  little  mercury  cup,  by  means  of  which  the  circuit  could 
readily  be  opened  and  closed. 

The  wire-holder  is  represented  in  fig.  49,  Upon  a  board  two  brass 
rods  were  fastened,  on  each  of  which  were  two  screw  clamps  capable 
of  sliding  up  and  down. 

Pig.  49. 


Fig.  48. 
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In  one  of  the  clamps  a,  the  connecting  wire  from  one  pole  of  the 
battery  was  screwed  and  in  the  other  that  leading  to  the  tangent- 
compass.  Between  the  clamps  6,  the  experimental  wires  were  ex- 
tended and  this  was  always  done  before  closing  the  battery.  The  con- 
necting wires  between  S,  H^  By  Q  and  5,  were  copper  wires  aboat } 
line  in  diameter,  and  of  a  total  length  not  exceeding  5  metres,  8o 
that  their  resistance  was  not  considerable. 

After  the  wire  to  be  experimented  upon  was  properly  inserted  at  H 
and  all  the  other  connexions  properly  made,  the  circuit  was  closed  at 
Q;  and,  after  the  compass  needle  had  come  to  rest,  its  deflection  wu 
observed  and  at  the  same  time  the  appearance  of  the  ignition  in  the 
wire. 

The  course  of  the  experiments  will  become  evident  from  the  follow- 
ing tables  which  contain  the  results  of  the  observations. 

The  first  three  sets  of  experiments  were  made  with  platinum  irire 
of  0.45  millimetres  in  diameter. 

FlRSr  SERIES. 


Battery  of  40  carbon-zinc  cvp8. 


Length  of 

Dedection  of  com- 

Appearance  of  ignition. 

wire. 

paw  needle. 

Mitru, 

o 

1.5 

45 

l.S 

46 

Feeble,  only  in  some  spots. 

1. 1 

47 

Feeble  throughout  the  whole  length. 

1.0 

48 

Red  hot. 

0.8 

60 

Bright  red. 

0.6 

56 

Nearly  white  hot. 

SECOND  SERIES. 
Battery  of  U  carbon-zinc  cups. 


0.6 

44 

0.6 

45 

Feeble,  only  in  some  spots. 

0.4 

46 

Somewhat  increased. 

0.3 

48 

Red  hot  throughout  the  whole  length. 

0.1 

61 

Bright  red. 

THIRD  SERIES. 

Battery  of  12  carbon- zinc  cups. 


Feeble,  nearly  throughout  the  whole  length. 
Still  feeble  throughout. 
Red  hot. 
Bright  red. 
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^  Two  series  of  experiments  with  an  iron  wire  of  0.42  millimetre  in 
diameter  gave  the  following  results : 

FOURTH  SERIES. 

Battery  of  24  carbon-zinc  cups. 


Length  of 
wire. 

DeflectioD  of  com- 
pass needle. 

Appearance  of  ignition. 

Jforef. 
1 

0.8 
0.6 
0.4 
0.3 

o 

32 
33 
34 
35 

In  gome  places. 

Not  quite  throughout  the  entire  length. 

Red  hot. 

Bright  red. 

Melted. 

FIFTH  SERIES. 
Baiiery  of  12  carbon-zinc  cups. 


In  some  placee. 
Somewhat  increased. 
Intensely  red  hot. 
Melted. 


In  reference  to  the  experiments  with  iron  wire  it  is  to  he  remarked 
that  in  each  one  a  new  piece  was  inserted,  hecause  hy  ignition  the 
surface  was  oxydized,  and  consequently  the  wire  was  altered. 

These  experiments  prove  tJuU  one  and  the  same  wire  produces y  with 
the  same  strength  of  currenty  the  same  phenomena  of  ignition^  whatever 
may  be  its  length. 

In  the  platinum  wire  of  0.45  metre  in  diameter  a  partial  ignition 
is  produced  by  a  strength  of  current  corresponding  to  a  deflection  of 
45^  to  46°.  With  40  elements  this  is  eflected  in  a  wire  of  1.3 
metre  in  length,  with  24  cups  in  one  of  0.5  metre,  and  with  12  cups 
in  one  of  0.4  metre. 

The  red  heat  appears  in  all  these  experiments  with  a  force  of  cur- 
rent of  48°,  while  in  the  first  series  the  length  of  wire  is  1  metre,  in 
the  second  0.3  metre,  and  in  the  third  0.2  metre. 

The  light  red  heat  occurs  with  a  strength  of  current  of  50  to  51°. 

Quite  similar  are  the  results  from  the  experiments  with  the  iron  wire. 
Partial  ignition  appears  with  a  force  of  current  of  32^  to  33°,  intense  red 
heat  with  35°.  These  experiments  therefore  do  not  show  the  pecu- 
liarity mentioned  by  Casselmann.  It  is  to  be  regretted  that  he  gives 
DO  more  exact  details,  from  which  perhaps  the  reason  of  the  anomaly 
observed  by  him  could  be  explained.  I  presume,  however,  that  it  is 
caused  by  the  great  conduction  of  heat  by  the  mass  of  the  metal  in  the 
wire  clamps,  which  has  a  considerable  influence  with  very  short  wires. 
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Casselmann  used  a  wire-holder  similar  to  that  represented  in  fig  49. 
By  observing  attentively  a  wire  held  by  it  while  it  is  red  hot,  we 
perceive  that  in  the  immediate  vicinity  of  the  clamps  its  glow  is  con- 
siderably less  than  in  the  middle.  If  now  the  wire  be  so  far  shortened 
that  the  cooling  influence  of  the  clamps  extends  to  its  middle  it  seems 
easy  to  explain  how,  by  shortening  the  length  of  the  wire,  the  phe- 
nomena of  ignition  finally  disappear.  This  is  also  seeu  from  the 
following  observation : 

A  platinum  wire  0.21  metre  in  diameter  was  inserted  in  the  circuit 
of  a  single  carbon-zinc  cup.  With  a  length  of  3  centimetres  it  be- 
came feebly  red  hot,  while  the  tangent  compass  indicated  26°;  but 
when  the  same  wire  was  shortened  to  1  centimetre  no  ignition  was 
produced,  even  with  a  current  of  34°. 

When,  instead  of  the  single  element,  two  Bunsen's  cups  were  used, 
the  appearances  of  ignition  were  entirely  identical  with  the  lengths 
of  both  3  and  1  centimetre,  though  the  corresponding  deflection  in 
the  former  case  was  34°,  and  in  the  latter  (the  shorter  wire)  44°. 

§  57.  lielation  between  the  diameter  and  force  of  current  in  metallic 
wires  ignited  by  the  galvanic  current, — The  above  experiments  do  not 
illustrate  the  relation  between  the  force  of  current  and  the  diameter 
of  the  wires,  as  corresponding  to  a  certain  degree  of  ignition,  because 
only  the  length,  but  not  the  diameter  of  the  wire,  was  varied. 

The  tbllowing  table  gives  the  results  of  a  set  of  experiments  made 
with  platinum  wires  of  1  decimetre  in  length  and  variable  diameters: 


a 

Q 


mm. 
0.3 


0.39 


0.45* 


0.75 


Degree  of  ignition. 


Feeble 

Red  hot 

Bright  red 

Very  bright  red. 

Feeble 

Red  hot 

Bright  red 

Feeble , 

Red  hot 

Bright  red 

Nearly  white  hot. 

Red  hot 

Bright  red 


s»* 

9 

D 

1 

Sll 

r 

o 

34 

47.18 

163.9 

36 

50.82 

169.4 

3d 

54.67 

182.2 

42 

6a  00 

210.0 

43 

65.24 

163.7 

46 

72.45 

1-^5.5 

48 

77.77 

199.5 

47 

75.06 

166.6 

48 

77.77 

172.2 

50.3 

84.42 

lb7.6 

56 

103.74 

230.3 

60 

121.24 

161.7 

66 

157.22 

209.3 

The  experiments  marked  *  are  taken  from  the  former  series,  (on 
page  420.) 

From  this  series  of  experiments  we  may  assume  that,  in  order  to 
produce  the  name  degree  oj  ignition,  the  force  of  current  must  increate 
propcnrtionally  to  the  diameter  of  the  wires.    According  to  this  law,  for 
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the  eame  degree  of  ignition  the  quotient  of  the  diameter  of  the  wire 
into  the  corresponding  force  of  current  should  be  a  constant  quantity. 
The  last  column  of  the  previous  table  contains  this  quotient.     It  is : 
For  feeble  ignition — 


With  the  dUmeter. 

Deviation  from  the  mean. 

0.3 

163.9 

—    0.8 

0.39 

163.7 

—    1.0 

0.45 

166.6 

+    1.9 

Mean 

.  164.7 

For  led  heat — 

0.3 

169.4 

—    2.8 

0.39 

185.5 

+  13.3 

0.45 

172.2 

0 

0.75 

161.7 

—  10.5 

Mean 

172.2 

For  bright  red  heat — 

0.3 

182.2 

—  12.4 

0.39 

199.5 

+    4.9 

0.45 

187.6 

—    7.0 

0.15 

209.3 

+  14.7 

Mean 

..194.6 

For  very  bright  red,  nearly  white  heat — 

0.3  210.0  —10 

0.45  230.0  +  10 


Mean 220.0 

The  deviations  from  the  mean  are  so  irregularly  distributed,  in 
respect  to  their  quantity  as  well  as  to  their  sign,  that  without  hesita- 
tion we  may  attribute  them  to  errors  of  observation.  That  these 
deviations  are  so  considerable,  varying  up  to  7  per  cent,  of  the  cor- 
responding quotients,  will  not  surprise  us  if  we  consider  that  the 
degrees  of  ignition  are  not  measured,  but  only  estimated. 

A  set  of  experiments  similar  to  the  above,  with  iron  wire,  gave  the 
following  results : 


•iameter. 

Degree  of  ignition, 

Deflection.    Force  of  current. 

« 

D 

V.     »  =  70,  tang.  v. 

w. 

0.2 

Feeble. 

19°            24.08 

120.4 

i< 

Red. 

20              25.41 

127.0 

0.255 

Feeble. 

24              31.15 

122.1 

<( 

Rod. 

25              32.62 

127  9 

0.38 

Feeble. 

34              47.18 

124.1 

«< 

Red. 

38             55.67 

146.1 

0.75 

Feeble. 

52              89.6 

119.4 

K 

Red. 

56            103.74 

131.3 
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The  quotient  ^v-  is  therefore : 

For  feeble  ignition — 

With  the  diameter. 

DeTiation  from  4he 

0.2 

120.4 

—   1.1 

0.255 

122.1 

+   0.6 

0.38 

124.1 

+    2.6 

0.75 

119.4 

—   2.1 

Mean 

121.5 

For  red  heat — 

0.2 

127.0 

—   7.8 

0.255 

127.9 

—   6.9 

0.38 

146.1 

+  11.3 

0.75 

138.3 

+    3.5 

Mean 

134.8 

Diameter. 

Degree  of  ignition. 

D. 

0.2 

Feeble. 

<( 

Red. 

0.255 

Red. 

With  silver  wire : 

0.2 

Red.* 

0.255 

Feeble. 

This  series  therefore  confirms  the  results  we  obtained  from  the  ex- 
periments with  the  platinum  wire. 

With  copper  wire  the  following  results  were  obtained : 

Deflection.    Force  of  carrent.  j^ 

V.  8=:  70.  tang.  v. 

48°  77.77            388.8 

52  89.60            448.0 

59  116.48            418.3 

51  86.45  432.2 

57  107.80  422.7 

§  58.  Comparison  of  the  laws  of  galvanic  ignition  tvith  those  cf  Laa 
for  the  development  of  heat. — According  to  the  laws  of  Lenz,  the  quan- 
tity of  heat  liberated  in  a  metallic  wire  increases  proportionally  to 
the  square  of  the  force  of  the  current,  and  to  the  resistance  to  con- 
duction of  the  wire.  But  with  equal  length  the  resistance  to  conduc- 
tion is  inversely  proportional  to  the  square  of  the  diameter.  If, 
therefore — all  the  other  conditions  remaining  unchanged — the  force 
of  current  increases  as  the  diameter  of  the  wire,  the  quantity  of  heat 
developed  must  remain  the  same. 

But  if  in  a  thicker  wire  just  as  much  heat  is  evolved  as  in  a  thinner 
one,  we  should  certainly  expect  that  the  former  would  not  attain  the 
same  degree  of  ignition  as  the  latter,  because  the  thicker  wire  impart! 
more  heat  to  the  surrounding  air ;  therefore,  in  order  to  obtain  an 
equal  degree  of  ignition  in  a  wire  of  n  times  the  diameter,  we  should 
have  to  employ  a  current  more  than  n  times  stronger,  while  according 
to  the  above  experiments  a  current  with  n  times  increased  force  ifl 
sufficient. 

Let  us  more  accurately  determine  this  relation.  According  to  the 
researches  of  Lenz^  above  discussed,  the  heat  produced  in  metallic 

^U<^\V<!^^«£Vet  a  while. 
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wires  by  a  galvanic  current  is  proportional  to  the  square  of  the  force 
of  current  and  to  the  resistance  to  conduction  of  the  wire.  We  can, 
therefore,  put 

W  =8U  .  .  .  .  1.) 

where  W  denotes  the  quantity  of  heat  produced  (within  a  given  time) 
in  a  wire,  the  resistance  of  which  is  I  for  the  strength  of  current  8. 
We  may  now  consider  W  the  quantity  of  heat  which  must  be  produced 
in  a  given  time  in  the  wire  in  order  to  make  it  red  hot.  If  this 
wire  be  replaced  by  one  of  the  same  metal  and  of  equal  length,  but  n 
times  the  diameter,  its  surface  will  also  be  n  times  as  great,  and  this 
surface  gives  to  the  surrounding  air — cceteria  paribua — n  times  as 
much  heat,  and  therefore  n  times  as  much  heat,  viz :  n  W,  must  be 
evolved  in  the  thicker  wire  in  order  to  produce  the  same  appearance  of 
red  heat.     But  the  resistance  to  conductions  of  the  wire  of  n  times 

greater  diameter  is  —.     Denoting  by  sf   the  strength    of   current 

which  makes  it  red  hot,  we  obtain  the  equation  : 

therefore,  W  =  «'»  — 2) 

and  by  combining  the  equations  1)  and  2) 
s'j  =  n^  8^ 
or  ^    =  8  y/n^ 3). 

Thus,  according  to  this  reasoning,  a  current  of  2  83  and  5.19  times 
the  strength  should  be  necessary  in  order  to  make  red  hot,  wires,  the 
diameter  of  which  is  twice  or  three  times  as  great,  while,  according 
to  my  observations,  a  two  and  three  times  stronger  current  proves  suf- 
ficient ;  in  short,  instead  of  equation  3),  according  to  my  observations, 
that  oi  d  =  n  8  holds  good.  The  deviations  are  far  too  considerable 
to  allow  of  the  supposition  that  they  proceed  from  errors  of  obser- 
vation. 

How  this  difference  is  to  be  accounted  for  I  am  at  present  unable  to 
decide.  It  is,  indeed,  conceivable  that  with  thicker  wires  and  an  equal 
strength  of  current  the  outermost  stratum  reaches  so  low  a  tem- 
perature that  the  loss  of  heat  is  not  greater  than  from  thin  wires,  but 
that  towards  the  interior  the  temperature  increases  so  rapidly  that 
the  outer  colder  strata  have  no  perceptible  influence  upon  the  appear- 
ance of  the  wire.  Small  differences,  too,  are  lost  by  the  defective  esti- 
mation of  ignition,  and  it  is  therefore  to  be  expected  that  deviations 
from  the  above  law  relating  to  the  thickness  will  be  found,  when  the 
diameter  is  more  varied  than  in  these  experiments.  I  intend  to  con- 
tinue the  investigation  of  this  subject. 

The  laws  of  ignition  by  the  galvanic  battery  and  by  the  discharge 
of  the  Leyden  jar  differ  entirely.  While  the  strength  of  current  must 
be  increased  in  equal,  or  at  least  nearly  equal  proportions  to  the 
diameter,  the  charge  in  the  Leyden  jar  has  to  be  augmented  in  pro- 
portion to  the  fourth  power  of  it,  if  the  degree  of  ignition  is  to  be 
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kept  unchanged.  This  difference  already  shows  that  the  galvanic 
ignition  is  essentially  of  another  nature  from  that  produced  by  the 
discharge  of  the  jar. 

§  59.  Determination  of  the  voltaic  combination  required  to  produce 
ignition  in  given  metaUic  wires. — The  mean  values  above  obtained  for 

the  quotient indicate  the  force  of  current  necessary  to  bring  a  wire 

D 
of  1  millimetre  in  diameter  into  the  corresponding  degree  of  ignition. 
Therefore,  for  a  platinum  wire  1  millimetre  in  diameter,  to  make  it 
feebly  red  the  force  of  current  required  is  1 65 ;  to  make  it  red  hot  the 
force  of  current  required  is  172  ;  to  make  it  nearly  white  hot  the  force 
of  current  required  is  220. 

For  an  iron  wire  1  millimetre  in  diameter  to  make  it  feebly  red  the 
necessary  force  of  current  is  121  ;  to  make  it  red  hot  the  necessary  force 
of  current  is  135.  To  make  a  copper  wire  1  millimetre  in  diameter  red 
hot  a  force  of  current  of  433  is  required  ;  for  silver  this  value  is  432. 

I  consider  these  numerical  values  only  as  first  approximations. 

Denoting  by  8  the  force  oi  current  which  is  required  to  bring  a  wire 
1  millimetre  in  diameter  to  a  certain  state  of  ignition,  then^.e^  indicates 
the  force  required  to  produce  an  equal  amount  of  heat  in  a  wire  of  t/iC 
same  metal  whose  diameter  is  d. 

If  once  we  know  the  force  of  current  a  required  to  produce  a 
certain  degree  of  ignition  in  a  piece  of  wire  of  given  diameter,  and  also 
the  resistance  to  conduction  r,  which  this  wire  in  connexion  with  the 
other  part  of  the  closing  circuit  offers,  then  it  is  easily  computed 
what  com-  bination  of  voltaic  elements,  of  a  known  nature,  has  to  be 
employed  for  the  purpose. 

Let  e  denote  the  electro  motive  force,  w  the  specific  resistance  of  one 
of  the  cups  employed.  These  have  to  be  so  combined  that  they  form 
a  battery  of  n  elements,  each  consisting  of  m  cups  placed  together. 
Now,  the  values  of  n  and  m  are  to  be  determined. 

The  cups  must  be  so  combined  that  the  resistance  of  the  battery  is 
equal  to  that  of  the  closing  wire  ;  the  total  resistance,  therefore,  must 
be  equal  to  2r.     We  have,  therefore, 

ne  

2r^— ^' 

•«  1                                                     2ra 
and  n  = 


But  the  specific  resistance  of  our  battery  is 


n 

—  wzn  r. 
m 


Therefore,  m  =i  ~^to  ; 

r 

and  the  value  for  n  being  substituted, 

^  _  2tra 
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If,  for  instance,  a  platinum  wire  of  1.5  metre  in  length  and  0.5 
millimetre  in  diameter  is  to  be  heated  to  redness,  how  many  Bnnsen's 
cups,  of  the  electro  motive  force  of  800  and  the  resistance  of  10,  must 
be  used  and  how  are  they  to  be  combined? 

The  resistance  to  conduction  of  a  copper  wire  1  millimetre  in  diameter 
and  1.5metre  in  length  is  1.5;  thatof  alike  platinum  wire  is  5.1,5=7,5. 
But  the  resistance  of  a  wire  of  one-half  the  diameter  is  four  times  as 
great,  viz  :  30.  This  would  be  the  resistance  at  the  usual  tempera- 
ture; but  when  the  wire  is  red  hot  it  is  at  least  twice  as  great,  viz  : 
60.  If  we  suppose  that  the  resistance  of  the  other  part  of  the  closing 
circuit  is  comparatively  so  little  that  it  may  be  neglected,  we  have 
r  =  60,  and,  for  our  case,  a  =  172.0,5  =  86.     Therefore, 

■■  =  86,  consequently,  n  =  12,9 

12  9 

10  =  60,  consequently,  m  =  2,1 ; 


m 

from  which  it  follows  that  a  battery  of  12  double  elements  has  to  be 
employed. 

It  is  evident  from  this  example  that  in  the  above  mentioned  exper- 
iments the  arrangement  was  not  the  most  advantageous. 

If  a  copper  wire  1  millimetre  in  diameter  and  0.5  metre  in  length  is  to 
be  heated  to  redness,  its  resistance  would  be  1,  supposing  it  to  be  twice 
as  great  at  a  red  heat  as  it  is  at  the  usual  temperature.  If  the  resist- 
ance of  the  rest  of  the  closing  circuit  is  also  equal  to  1,  its  total  will 
be  equal  to  2  ;  but  a  in  this  case  is  43ij,  and  therefore 

w=  2.16,  m  =  10  8. 

We  have,  therefore,  to  use  a  battery  of  two  elements,  each  of  which 
consists  of  11  cups. 

A  more  accurate  knowledge  of  the  resistance  to  conduction  of  metals 
at  a  red  heat  would  be  necessary  to  give  a  greater  degree  of  exactness 
to  these  calculations. 

In  general  more  cups  in  a  series  will  be  required  for  producing  igni- 
tion if  the  wires  are  bad  conductors  and  of  greater  length,  and  more 
cups,  side  by  side  in  each  element,  if  they  are  good  conductors  and  of 
greater  diameter. 

§  60.  Ignition  of  metallic  wires  in  different  gases, — Grove  has  made  the 
remarkable  observation  that  platinum  wire  heated  to  redness  by  the 
voltaic  current  in  atmospheric  air,  is  apparently  extinguished  when 
covered  with  a  bell-glass,  filled  with  hydrogen. — (Phil.  Transact., 
1847,  pt.  1  ;  Pog.  Ann.,  LXXI,  196.)  Since  the  resistance  to  con- 
duction is  greater  in  a  wire  intensely  ignited  than  in  one  the  heat  of 
which  is  less  intense,  it  was  to  be  expected  that,  coUer is  paribus ^  the 
same  wire  when  in  hydrogen  would  conduct  a  stronger  current  than  in 
atmospheric  air. 

Grove  proved  the  correctness  of  this  conclusion  in  the  following 
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manner  :  In  the  circuit  of  a  constant  battery  besides  a  platinum  wire, 
which  could  conveniently  be  surrounded  by  an  atmosphere  of  different 
gases,  a  voltameter  was  inserted.  The  intensity  of  ignition  in  the  pla- 
tinum wire  was  found  to  be  very  different  in  the  different  gases,  but,  at 
the  same  time,  the  rate  of  the  decomposition  of  water  in  the  voltameter 
was  also  changed,  so  that  in  equal  times  the  quantity  of  detonating 

!jas  obtained  was  greater  as  the  heat  evolved  by  the  wire  was  less.  The 
ollowing  quantities  of  detonating  gas  were  obtained  per  minute  in 
the  voltameter  when  the  platinum  was  immersed  in  the  gases  enume- 
ated: 

In  hydrogen 7.7  cubic  inches. 

defiant  gas 7.0  " 

carbonic  oxide 6.6  ^^ 

carbonic  acid 6.6  " 

oxygen 6.5  " 

nitrogen 6.4  " 

atmospheric  air 6.4  " 

do.  condensed 6.5  '^ 

do.  rarified 6.3  " 

chlorine 6.1  ^* 

With  the  appearance  of  light  in  the  wire,  the  heat  produced  in  it 
also  is  greater,  as  is  demonstrated  by  the  following  experiment:  The 
bulb  of  a  thermometer  was  placed  at  a  certain  distance  from  a  coil  of 
wire,  which  wag  heated  to  redness  by  a  battery  of  4  cells.  When  the 
coil  remained  in  atmospheric  air  the  thermometer  rose  15°  in  five  min- 
utes, but  when  it  was  immersed  in  hydrogen  the  rise,  during  the  same 
interval,  was  only  7.5°. 

Poggendorf,  in  a  note,  expresses  the  opinion  that  this  phenomenon 
may  be  connected  with  the  observation  formerly  made  by  Dulong  and 
Petit,  that  a  heated  body  is  more  rapidly  cooled  in  hydrogen  than  in 
atmospheric  air.  To  me  this  view  seems  inadmissible,  for  if  the  wire 
in  hydrogen  gives  out  more  rapidly  the  heat  developed  in  it,  the 
thermometer  ought  to  rise  more  rapidly  when  the  wire  is  placed  in 
this  gas,  provided  the  quantity  of  heat  produced  in  the  wire  by  the 
galvanic  current  is  always  the  same  in  whatever  gas  it  is  placed. 

This  experiment,  however,  is  not  yet  decisive ;  but  another  one, 

described  by  Grove  in  a  later  memoir  on  the  same  subject,  beyond  a 

doubt  refutes  the  above  explanation  of  Poggendorf. — (Phil.  Magazine, 

XXXV,  114  ;  Pog.  Ann.  LXXVIII,  366.)     Two  glass  tubes,  A  and 

Fig.so.  B,  fig.  50,  1.5  inch  in  length 

^  -  J  and  0.3  inch  interior  diame- 

'        ■MiiB^^lrv  /  ter,  were  closed  at  both  ends 

]^i^^^^^\  /^?^-^^^         ^^^^    corks,     which     were 
-i»yJ^Sj(  J  T;i^^^    ^^  J  Wf^^  penetrated  by  copper  wires, 

Tl^^^i  i:.:-:^T--7^^-:^:;i^^  connected  inside  of  the  tube 

\^ ^ ■HiMii'flji         _         ^  ^y  ^  spiral  of  platinum  wire 

-^JJainSa        ^^  -h  ^°ch  in  diameter  and  3.7 

inches  in  length.  The  tube 
A  was  filled  with  oxygen,  B  with  hydrogen,  and  the  tubes  were  then 
placed  in  separate  vessels,  similar  in  every  respect,  and  containing 
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about  3  ouDces  of  water.  A  thermometer  was  immersed  in  the  water 
of  each  of  the  vessels,  and  the  copper  wires  were  so  coDnected  that  they 
formed  part  of  the  closing  circuit  of  a  constant  zinc-platinum  battery 
of  8  cells,  each  of  8  square  inches  acting  surface. 

When  the  battery  was  closed  the  wire  in  the  oxygen  became  incan- 
descent, while  that  in  the  hydrogen  was  not  visibly  ignited.  The 
temperature  of  the  water,  which  was  60°  F.  in  both  vessels  at  th« 
beginning  of  the  experiment,  rose  within  5  minutes  to  70°  in  that 
around  the  hydrogen  tube,  and  to  81°  in  that  around  the  one  contain- 
ing the  oxygen. 

When  both  the  tubes  were  filled  with  the  same  kind  of  gas  the 
temperature  in  both  vessels  rose  to  the  same  degree. 

This  experiment  decidedly  proves  that  the  appearance  of  less  heat 
in  the  wire  immersed  in  hydrogen,  with  perfectly  identical  strength 
of  current,  cannot  be  caused  by  a  more  rapid  absorption  of  heat  by 
the  hydrogen,  because  then,  on  the  contrary,  the  water  surrounding 
the  hydrogen  tube  ought  to  be  heated  sooner.  All  this  indicates  that, 
in  fact,  a  less  production  of  heat  takes  place  in  the  wire  when  sur- 
rounded by  hydrogen. 

Grove  has  proved  that  this  phenomenon  is  not  caused  by  a  small 
amount  of  conduction  of  electricity  by  the  hydrogen  ;  he  has  also  de- 
monstrated that  it  cannot  be  brought  into  any  connexion  with  the 
other  physical  properties  of  the  gases,  their  density,  specific  heat,  &c. 

As  to  the  explanation  of  this  peculiar  fact.  Grove  endeavored  in 
vain  to  find  a  tolerable  one,  and  in  the  course  of  his  somewhat  dilated 
and  obscure  discussion  arrives  himself  quite  inconceivably  at  the  con- 
jecture that  the  difference  of  the  gfiises  might  have  a  similar  effect  to 
a  difference  in  the  condition  of  the  surfaces. .  This  would  essentially 
coincide  with  Poggendorf 's  above  mentioned  opinion,  which  was  pro- 
pounded, however,  before  the  experiment  with  the  two  glass  tubes  of 
fig.  50,  which  in  the  most  distinct  manner  refutes  such  a  view,  was 
known  to  him.  But  Grove  gives  his  consent  to  it  immediately  after 
he  has  himself  made  and  described  the  experiment,  which  proves  that 
this  basis  of  explanation  is  inadmissible,  and  that  the  phenomenon 
cannot  be  deduced  from  differences  in  conduction  and  radiation  of  heat. 

In  my  opinion  the  phenomenon  is  still  entirely  isolated  and  unex- 
plained. I  do  not  think  it  profitable  in  such  cases  to  cover  up  our 
want  of  knowledge  with  dilated  disquisition,  in  which  the  physical 
scape-goat  of  our  days,  molecular  action^  has  to  play  the  principal  part. 

§  61.  Effect  of  ignited  platinum  wires  on  different  gases, — It  is  a 
known  fact  that  some  of  the  compound  gases  suffer  decomposition  in 
red  hot  tubes.  Grove  has  produced  similar  effects  upon  these  gases 
by  the  action  of  ignited  platinum  wires. — (Phil.  Trans.,  1847,  pt.  1  ; 
Pogg.  Ann.  LXXI,  194.)  The  following  is  the  apparatus  he  used  for 
this  purpose : 

Into  the  upper  end  of  an  eudiometer  tube,  fig.  51,  a  curved  plati- 
num wire  was  fused,  from  whcse  extremities  copper  wires  conducted  to 
the  two  mercury  cups  which  connected  them  with  the  poles  of  the 
battery.  The  gas  to  be  examined  was  confined  over  water,  and,  to 
prevent  the  glass  from  becoming  too  much  heated,  the  whole  eudiome- 
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ter  tube  was  immersed  in  a  wider  vessel  filled  with  water.  Sometimes 
the  water  was  covered  with  a  layer  of  oil  one  inch  in  depth. 


Fif.  51. 


rtg.ssL 


When  the  gases  had  to  be  confined  over  mercury,  or  when  a  longer 
continuation  of  the  ignition  was  necessary,  the  apparatus  of  fig.  52 
was  used.  Here  the  eudiometer  tube  is  bent,  and  its  closed  end,  con- 
taining the  platinum  wire,  immersed  in  a  vessel  filled  with  water  or 
oil ;  the  open  end  dipping  into  another  vessel  containing  the  water  or 
mercury,  used  for  confining  the  gases.  With  this  apparatus  the 
following  results  were  obtained  : 

Nitric  oxide,  over  distilled  water,  contracted  in  varying  proportions 
to  the  heat.  (The  volume,  of  course,  was  not  measured  before  the 
apparatus  had  entirely  cooled.)  In  the  best  experiments  the  contrac- 
tion amounted  to  one-third  of  the  original  volume.  The  remaining 
gas  was  nitrogen,  and  nitric  acid  was  found  dissolved  in  the  water. 

Nitrotis  oxide  was  decomposed  into  nitrogen  and  oxygen  ;  the 
volume  increased  by  0.35  of  the  original.  The  full  equivalent  pro- 
portion or  0.5  could  not  be  obtained. 

Carbonic  acid  did  not  show  any  perceptible  change. 

Ammonia  increased  to  double  its  original  volume  ;  the  gas  could  no 
longer  be  absorbed  by  water,  and  consisted  of  3  vol.  of  hydrogen  and 
1  vol.  of  nitrogen. 

Olejiant  gas  contracted  a  little,  and  deposited  carbon.  The  re- 
mainder was  hydrogen  and  defiant  gas ;  the  greater  the  heat  the 
more  hydrogen  was  formed. 

Nitrogen  remained  unchanged. 

Oxygen  contracted  but  very  little,  about  one-fiftieth  of  its  volume ; 
it  might,  perhaps,  have  contained  a  minute  quantity  of  hydrogen. 

Chlorine  over  water  gave  white  fumes,  and  a  grayish-yellow  insolu- 
ble powder  collected  on  the  sides  of  the  tube,  near  the  platinum  wire; 
this  was  afterwards  found  to  be  chloride  of  platinum.  The  greats 
part  of  the  chlorine  combined  with  the  hydrogen  of  the  aqueous  vapor, 
and  the  muriatic  acid  formed  was  absorbed  by  the  water.  When  the 
experiment  was  finished  the  volume  of  gas  was  reduced  to  about  one- 
half,  and  the  remainder  was  oxygen. 

With  bromine  and  iodide  of  chlorine  oxygen  was  evolved,  (how  the 
experiments  v?\l\v  X\i^%^  \>o^\^'i^^\<6\^T^^\\s\ft.<L  I  could  not  perfectly 
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understand.)    The  residue  could  not  be  examined,  because  it  acted 
both  upon  the  platinum  and  upon  the  glass. 

Hydrogen  contracted  very  much,  sometimes  to  one-tenth  of  the 
original  volume.  The  cause  of  this  contraction  was  a  small  quantity 
of  oxygen,  with  which  hydrogen  gas  is  nearly  always  contaminated. 
Phosphorus  brought  in  to  the  most  carefully  prepared  hydrogen  emits 
Tapors  of  phosphorous  acid,  shines  in  the  dark,  and  produces  a  slight 
contraction.  But  even  after  this,  the  ignited  wire  produces  a  further 
contraction.  The  phosphorus,  therefore,  cannot  remove  all  the  oxygen 
from  the  hydrogen. 

After  this  experience  Grove  doubts  the  correctness  of  the  values 
ascertained  for  the  atomic  weight  of  hydrogen. 

According  to  these  experiments  it  seems  that  it  would  bo  more 
advantageous  to  use  the  platinum  wire  ignited  by  the  galvanic  cur- 
rent, than  the  electrical  spark  in  eudiometric  experiments. 

Hydrogen  and  carbonic  acid  mixed  in  equal  volumes  were  easily 
aflFected  by  the  ignited  wire.  They  contracted  to  0.48  of  the  original 
volume  ;  the  residue  was  carbonic  oxide.  One  equivalent  of  oxygen 
and  1  of  hydrogen  had,  therefore,  combined  together. 

Carbonic  oxide  exhibited  a  remarkable  phenomenon.  Carefully 
purified  from  any  carbonic  acid,  it  was  exposed  to  the  action  of  the 
ignited  wire  over  distilled  water,  and  its  volume  increased  from  one- 
fifth  to  one-third,  according  to  the  intensity  of  ignition. 

When  the  gas  was  dry  and  confined  over  mercury,  this  increase  of 
volume  did  not  take  place ;  it  must  have  been  dependent,  therefore, 
upon  the  presence  of  aqueous  vapor ;  and,  in  fact,  the  increase  of 
volume  was  found  to  be  caused  by  the  formation  of  carbonic  acid.  By 
agitation  with  caustic  potash  or  lime  water  the  gas  was  reduced  to 
exactly  its  former  volume ;  but  then  it  was  found  to  be  mixed  with 
a  volume  of  hydrogen  equal  to  that  of  the  carbonic  acid  absorbed. 
This  is  explained  in  the  following  manner :  *'  Half  a  volume  or  one 
equivalent  of  oxygen  derived  from  the  vapor  of  the  water  had  com- 
bined with  one  volume  or  equivalent  of  carbonic  oxide,  and  formed 
one  volume  or  equivalent  of  carbonic  acid,  leaving  in  plac«  of  the  car- 
bonic oxide,  with  which  it  had  combined,  the  one  volume  or  equiva- 
lent of  hydrogen  with  which  it  had  been  originally  associated." 

On  comparing  this  experiment  with  the  previous  one,  the  singular 
inversion  of  affinity  under  circumstances  so  nearly  similar  will  appear 
surprising ;  in  the  former  case  hydrogen  abstracted  oxygen  from  car- 
bonic acid  in  order  to  form  water,  leaving  carbonic  oxide,  while  in  the 
latter  the  carbonic  oxide  takes  the  oxygen  from  the  aqueous  vapor  to 
form  carbonic  acid  and  leaves  hydrogen. 

A  more  exact  idea  of  the  nature  of  these  reactions  has  not  yet  been 
obtained.  By  the  latter  experiment,  in  which  a  decomposition  of 
aqueous  vapor  also  took  place.  Grove  was  led  to  the  idea  that  it  might 
be  possible  to  decompose  aqueous  vapor  and  produce  detonating  gas 
Himply  by  means  of  the  ignited  wire.  He  succeeded  in  this  as  will  be 
seen  in  the  following : 

§  62.  Decomposition  of  aqueous  vapor  by  ignited  platinnm  wire. — 
Grove  discusses  the  decomposition  of  aqueous  vapor  into  its  elements 
in  the  same  memoir  in  which  he  treats  of  the  action  of  the  ignited 
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wire  upon  the  diflTerent  gases.     After  many  nnsuccessful  experimenti 
this  decomposition  was  effected  by  means  of  the  following  apparatus: 

A  bent  glass  tube, 
'»«*3-  open  at  one  end,  (fig. 

53)  was  connected  at 
its  other  end  by  a  nar- 
row neck,  with  a  bulb 
into  which  the  plati- 
num wire  passed,  as 
represented  in  the  fig- 
ure The  whole  tube 
was  filled  with  water 
previously  freed  from 
air,  and  its  open  end 
immersed  in  a  vessel  of  water.  On  applying  a  battery  of  two  zinc-plati- 
num cells,  the  air  in  the  bulb  was  expanded  and  expelled  so  that  the 
water  entered  it  and  then  soon  boiled,  and  at  a  certain  period  the  wire 
became  ignited  in  the  vapor.  '<  At  this  instant  a  tremulous  motion 
was  perceptible,  and  separate  bubbles  of  the  size  of  pin-heads  ascended 
and  collected  in  the  bend  of  the  tube.  It  was  not  a  continuous  evolu- 
tion of  gas  as  in  electrolysis,  but  appeared  to  be  a  series  of  jerks;  the 
water  in  returning  through  the  narrow  neck  formed  a  natural  valve, 
which  cut  off  by  an  intermitting  action  portions  of  the  atmosphere 
surrounding  the  wire."     The  collected  gas  was  detonating  gas. 

That  this  evolution  of  detonating  gas  can  certainly  not  be  attributed 
to  electrolysis  has  been  satisfactorily  demonstrated  by  Grove.  I  give 
below  the  most  important  of  his  arguments. 

1.  A  battery  of  two  cups  produces  in  distilled  water,  even  under 
the  most  favorable  conditions,  a  scarcely  perceptible  electrolysis. 

2.  The  decomposition  did  not  commence  until  the  wire  became 
ignited. 

3.  When  the  wire  was  divided  no  gas  was  evolved. 

Grove  now  endeavored  to  produce  the  decomposition  of  aqueous 
vapor  in  such  a  manner  that  the  red  hot  platinum  wire  could  only 
come  in  contact  with  the  vapor.     A  glass  tube,  as  in  fig.  54,  which 

at  its  closed  end  had  a  curved  platinum 
wire  melted  in,  was  filled  with  water 
which  had  been  carefully  freed  from  air 
by  long  boiling  and  the  air  pump ;  it  was 
then  inverted  in  a  vessel  of  the  same 
water,  and  a  spirit  lamp  applied  to  its 
closed  extremity  until  the  upper  half  was 
filled  with  vapor,  which  therefore  sur- 
rounded the  platinum  wire.  The  wire 
was  then  brought  to  full  ignition.  After 
the  connexion  was  broken  and  the  lamp 
removed,  the  water  gradually  ascended 
again,  but  a  bubble  of  the  size  of  a  mustard  seed  remained  in  the 
tube,  and  detonated  when  touched  by  a  lighted  match  at  the  surface 
of  the  water  tio\xg\i.    TVi^  «.^rvment  was  repeated,  the  wire  being 
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kept  ignited  for  a  longer  time,  but  the  gas  could  not  be  increased 
beyond  a  very  limited  quantity. 

The  experiment  just  described  was  repeated  and  the  gas  bubble 
transferred  to  another  tube,  the  wire  was  then  again  ignited  in  vapor, 
the  bubble  formed  again  removed,  until  a  sufficient  quantity  of  gas 
was  collected  for  analysis,  which  required  the  labor  of  ten  hours. 
This  gas  was  now  detonated  in  a  eudiometer  and  left  a  residue  of 
0.35  of  its  original  volume,  which  consisted  of  nitrogen.  The  experi- 
ment was  repeated  several  times  with  the  same  result;  sometimes  a 
trace  of  oxygen  was  found  in  the  residue. 

Here  electrolysis  was  completely  excluded  ;  the  wire  was  ignited  in 
dry  steam. 

When  in  the  apparatus  of  fig.  55  the 
Bparks  of  a  large  hydro-electric  machine  ^*'' "' 

were  passed  between  platinum  points 
through  the  vapor,  a  small  bubble  of  de- 
tonating gas  was  also  formed. 

As  in  the  previous  experiments  a  whole 
day's  work  did  not  increase  the  bubble, 
but  when  it  was  transferred,  another  in- 
stantly formed.  The  gas  similarly  col- 
lected detonated  and  left  a  residue  of  0.4 
of  its  original  volume  of  nitrogen  with  a  trace  of  oxygen. 

By  an  estimation,  which  could  of  course  only  be  approximate,  the 
detonating  gas  formed,  was  found  to  be  about  j-^  of  the  volume  of 
the  vapor. 

Grove  considered  this  evolution  of  detonating  gas  not  to  be  a  spe- 
cific effect  of  electricity  at  all,  but  of  heat  alone,  and  indeed,  succeeded 
also  in  decomposing  aqueous  vapor  merely  by  heat  without  electricity. 

Omitting  the  less  successful  experiments,  we  shall  at  once  proceed  to 
those  that  gave  very  decisive  results.  With  a  constant  battery  of  30 
zinc-platinum  cells  the  end  of  a  thick  platinum  wire  was  melted  into 
a  globule  of  the  size  of  a  pepper  corn  ;  between  this  and  the  carbon 
point  of  the  negative  pole  the  voltaic  arc  was  taken  until  the  gobule 
was  again  near  its  melting  point.  It  was  then  rapidly  plunged  into 
water,  freed  from  air,  that  was  kept  boiling  by  means  of  a  spirit  lamp, 
and  into  which  a  tube  filled  with  the  same  water  was  inverted.  Sepa- 
rate bubbles  of  gas  rose  into  the  tube.  This  process  was  repeated 
until  a  sufficient  quantity  of  gas  was  collected,  which,  after  explosion, 
once  left  a  residue  of  0.4  ;  another  time  only  0.25  of  the  original 
volume,  consisting,  as  usual,  of  nitrogen  and  traces  of  oxyen.  The 
galvanic  battery  here  served  evidently  only  to  bring  the  platinum  to 
ignition.  When  melted  and  heated  by  means  of  the  oxy-hydrogen 
blow-pipe,  it  acted  exactly  in  the  same  manner.  In  this  way  more  than 
^  cubic  inch  of  detonating  gas  was  obtained. 

The  heated  globule  is  evidently,  wheri  immersed  in  the  water, 
immediately  surrounded  by  a  stratum  of  vapor,  from  which  then  the 
small  quantity  of  detonating  gas  is  developed. 
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To  obtain  a  continuous  evolution  of  the  mixed  gases  from  water  8ub- 
jected  to  the  action  of  heat  alone,  Grove  constructed  the  apparatus 
,{g,  se.  shown    in  fig.  56  ;  a  and  6 

are  tubes  of  silver  4  inches 
in  length  and  0.3  in  diam- 
eter, connected  by  two  pla- 
tinum caps  to  a  tube  of  a 
perforated  platinum  wire 
0.125  inches  diameter,  the 
bore  having  the  diameter  of 
a  large  pin ;  a  is  closed  at 
the  extremity,  and  to  the 
extremity  of  b  is  fitted,  by 
means  of  a  coiled  strip  of 
bladder,  the  bent  glass  tube  d.  The  whole  apparatus  is  filled  with 
water  freed  from  air,  and,  after  having  expelled  the  air  from  a  by  / 
heat,  the  end  of  the  glass  tube  was  immersed  in  a  vessel  of  boiling 
water.  Heat  is  now  applied  by  a  spirit  lamp,  first  to  b  and  then  to  a, 
until  the  whole  boils  ;  after  this  the  flame  of  an  oxy-hydrogen  blow- 
pipe is  directed  upon  the  middle  part  of  the  platinum  tube  c,  and  when 
this  has  obtained  a  high  degree  of  ignition  gas  is  evolved  which,  mixed 
with  vapor,  soon  fills  the  whole  apparatus,  and  escapes  through  the 
open  end  either  into  the  open  air  or  into  a  gas  collector. 

The  gas  thus  obtained  left,  after  its  detonation,  a  residue  of  0.3  of 
its  volume,  consisting  of  nitrogen  and  a  trace  of  oxygen. 

That,  in  all  these  cases,  the  remnant  consists  of  nitrogen  is  caused 
by  the  great  difficulty  or  even  impossibility  of  absolutely  removing  all 
the  air  from  the  water. 

This  series  of  phenomena  is  very  remarkable.  While  the  detonating 
gas,  under  the  influence  of  heat,  is  condensed  to  vapor  of  water,  we 
have  here  exactly  the  opposite  action,  though  to  a  very  limited  extent 
only.  The  elaboration  of  the  more  intimate  conditions  and  relations 
of  this  decomposition  of  aqueous  vapor,  which  might  lead  to  an  explan- 
ation of  the  phenomenon,  we  must  leave  to  the  future. 

When  Grove  says  '*  that  these  experiments  afford  some  promise  of 
our  being,  at  no  distant  period,  able  to  produce  mixed  gases  for  pur- 
poses of  illumination,  &c.,  by  simply  boiling  water  and  passing  it 
through  highly  ignited  platinum  tubes,  or  by  other  methods,"  I  cannot 
help  expressing  my  doubts  whether,  even  if  the  manufacture  on  a 
large  scale  should  succeed,  the  detonating  gas  thus  produced  could 
give  more  light  and  heat  than  the  fuel  consumed  in  its  formation. 

§  63.  Application  of  galvanic  ignition  to  blasting  rocks, — It  has  for  a 
long  time  been  known  that  gunpowder  can  be  ignited  by  the  electric 
spark,  as  shown  long  ago  by  Franklin,  and  still  repeated  as  one  of  the 
usual  experiments  in  the  lecture  room.  But,  although  blasting  by 
means  of  frictional  electricity  is  therefore  possible,  still  there  are  too 
many  difficulties  in  the  way  of  the  process  to  allow  us  to  expect  its 
introduction  into  practice. 

Hare  was  the  first  to  employ  the  ignition  of  metallic  wires  by  the 
galvanic  current  \n  \>W\ai\^«    %\i\.\i\«^  a^^aratus  was  too  complex  and 
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Fig.  57. 


nnsuited  for  every  day  use  by  common  laborers,  and,  therefore  n^ver 
was  used  to  a  great  extent.*  In  consequence  of  the  many  fatal 
accidents  in  mines  and  quarries,  Roberts,  of  England,  directed  his 
attention  to  this  subject.  After  many  endeavors  he  succeeded  in 
making  the  application  of  the  galvanic  current  to  blasting  so  simple 
that  his  process  deserves  general  commendation.  It  was  first  described 
in  the  Mechanics'  Magazine,  May,  1842,  p.  353. — (Dingler'sPolytech. 
Journal,  LXXXV,  275.)  We  shall  be  brief  in  this  notice,  as  pro- 
bably much  that  is  contained  in  the  article  mentioned  is  well  known. 

In  order  to  avoid  the  necessity  of  arranging  before  each  charge  the 
fine  iron  wire  between  the  conductors,  Roberts  invented  cartridges,  a 
number  of  which  can  always  be  prepared  in  advance.  They  are  made 
in  the  following  manner:  two  copper  wires,  each  10  feet  long  and  1  line 
thick,  well  covered  with  waxed  cotton  or  woolen  yarn,  are  placed  side 
by  side  close  together ;  at  one  end  they  are  twisted  together  for  about 
6  inches,  as  represented  in  Fig.  67,  and  their  extremities  left  to  form 
a  fork,  a  little  over  ^  inch  long,  with  its  extremities  ^ 
inch  apart ;  the  ends  of  this  fork  are  then  laid  bare, 
cleaned  by  filing,  and  the  fine  iron  wire  is  stretched 
between  them.  The  iron  wire  is  wound  around  the 
extremities  of  the  copper  wires,  and  may  then  be  soldered 
with  tin. 

The  iron  igniting  wire  is,  of  course,  destroyed  by  each 
explosion ;  to  save  the  conducting  copper  wires  they 
are  firmly  tied  together  with  twine,  as  indicated  in  the 
figure,  and  then  wound  around  with  fine  binding  wire. 

The  body  of  the  cartridge  is  a  tin  tube,  3  inches  in 
length  and  J  to  1  inch  in  width,  soldered  and  perfectly 
water  tight.  (A  glass  tube  might  probably  answer.) 
The  fine  iron  or  steel  wire  is  placed  at  about  the  middle  of 
the  cylinder,  and  is  kept  in  its  place  by  means  of  a  cork 
which  closes  the  cylinder,  and  through  which  the 
twisted  copper  wires  pass.  It  is  best  to  cut  this  cork 
lengthwise,  and  after  putting  the  wire  between  the 
two  halves,  to  press  them  into  the  tube.  But  on  account 
of  the  thickness  of  the  conducting  wires  it  will  probably 
be  found  more  convenient  to  make  a  groove  in  the  cork 
for  their  reception.  The  cork  being  put  in  so  that  the 
fork  is  nowhere  in  contact  with  the  sides  of  the  tube,  it 
is  covered  with  a  good  cement.  Roberts  recommends  a 
mixture  of  one  part  beeswax  and  two  parts  rosin. 

The  tube  is  then  to  be  filled  through  its  open  end 
with  dry  sporting  powder,  and  closed  by  another  cork, 
which  must  also  be  covered  with  the  cement. 

Figure  58  represents  the  entire  cartridge.     Figure  59  shows  how 
the  cartridge  is  placed  in  the  hole. 


*  Otir  soth^r  oonld  not  poesibly  hare  seen  Dr.  Hare's  description  of  his  apparatus  when 
he  wrote  this  sentence.  The  original  notice  (Am.  Jour.  Science  and  Arts,  vol.  21,  p.  139, 
1832,)  shows  that  Dr.  Hare's  apparatus  was  not  complex,  and  that  it  was  essentially  the 
same  as  that  here  described  as  the  contrivance  of  Hoberts.  G.  C.  & 
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through  a  loDg  circuit,  including  the  fine  igniting  wires,  with  the  nega- 
tive pole,  80  that  B  tnay  he  considered  the  negative  pole  and  A  the 
positive.  The  current  circulates  and  produces  ignition  in  the  iron 
wire  as  soon  as  A  and  B  come  into  contact. 

In  order  to  pull  the  disk  B  towards  A  from  a  distance,  two  pieces  of 
twine  fastened  to  B  pass  through  holes  in  the  disk  A,  and  at  E  are 
connected  with  the  long  string  that  reaches  to  the  place  whence  the 
person  who  js  to  close  the  circuit  stands.  An  accidental  discharge 
18  prevented  hy  a  peg  F  between  A  and  B,  which  must  be  removed 
before  the  two  disks  can  come  in  contact.  But  besides  lessening  the 
danger  this  method  of  blasting  offers  other  considerable  advantages ; 
it  enables  us  without  much  difficulty  to  explode  powder  under  water. 
For  this  purpose  the  entire  charge  is  to  be  enclosed  in  a  water-tight 
tin  box  and  this  put  in  the  place  where  its  action  is  desired. 

The  application  of  galvanic  ignition  is  also  very  advantageous  when 
great  masses  of  rock  are  to  be  blasted.  Formerly,  in  such  cases,  it 
was  necessary  to  use  a  heavy  charge  in  one  great  mine,  but  several 
smaller  properly  distributed  charges  would  produce  a  much  greater 
effect  if  they  could  be  ignited  simultaneously.  This  can  now  be  done 
by  the  aid  of  the  galvanic  current ;  the  connecting  wires  have  only  to 
be  so  arranged  that  all  the  holes  are  at  the  same  time  in  the  circuit. 
In  this  way  immense  effects  have  been  obtained  in  England. 

What  power  the  battery  must  have  in  each  case  can  easily  be  ascer- 
tained from  preceding  sections.  From  section  59  can  be  ascertained  what 
force  of  current  is  required  to  make  the  thin  iron  wire  incandescent, 
(the  diameter  of  which  must  of  course  be  known,)  and  after  computing 
the  resistance  in  the  conducting  wires,  it  is  easy  to  determine  how 
many  cups  or  pairs  of  plates  of  atiy  give  point  must  be  used  and  how 
they  must  be  arranged  to  produce  this  force  of  current, 

§  64.  Tlie  voltaic  arc, — By  the  construction  of  the  constant  battery, 
the  production  of  the  arc  of  light  which  Davy  was  the  first  to  observe 
is  greatly  facilitated,  and  hence  this  interesting  phenomenon  has  been 
several  times  investigated,  though  much  is  still  lef{;  for  furthei 
researches. 

De  la  Rive  paid  great  attention  to  the  galvanic  arc ;  we  take  tha 
following  from  his  elaborate  treatise  on  this  subject,  published  in 
Phil.  Trans.,  f.  1847,  (Pogg.  Ann.,  LXXVI,  170.) 

The  voltaic  arc  can  be  produced  not  only  between  carbon  points  but 
also  between  points  of  different  metals.  It  is  greater  with  the  more 
fusible  or  oxydisable  metals,  as  zinc  or  iron,  than  with  platinum  or 
silver.  The  size  of  the  arc  of  light  is  proportioned  to  the  greater  or 
less  facility  with  which  the  substance  of  the  electrode  disintegrates  ; 
for  since  this  phenomenon  is  produced  by  minute  particles  ot 
matter  carried  over  from  one  electrode  to  the  other,  its  formation  must 
necessarily  be  favored  by  a  less  cohesion  of  the  electrodes;  this  is  also 
the  reason  why,  under  otherwise  like  conditions,  the  greatest  arc  of 
light  is  always  obtained  between  carbon  points.  The  transference  of 
the  matter  is  always  from  the  positive  to  the  negative  pole.  In  the 
air  and  with  metallic  electrodes,  the  deposit  upon  the  negative  pole 
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always  consiata  of  oxydifced  particles  of  the  metal  used  as  the  positiTe 
electrode. 

If  the  negative  pole  has  the  form  of  a  plate,  while  the  positiye  pole 
is  a  point,  the  deposit  of  the  transferred  matter  upon  the  plate 
forms  a  very  regular  ring,  the  centre  of  which  is  the  projection  of  the 
point  upon  the  plate. 

When  the  arc  of  light  is  taken  hetween  a  metallic  point  and  an 
opposite  surface  of  mercury,  the  latter,  when  positive  rises  in  a  cone, 
but  forms  a  cavity  when  negative.  In  this  case  it  is  very  difficult  to 
observe  accurately  the  minutiae  of  the  phenomenon^  on  account  of  the 
great  quantity  of  mercurial  vapor  evolved. 

De  la  Bive  made  experiments  with  plates  and  points  of  platinum, 
iron,  silver,  and  copper,  but  I  cannot  enter  upon  the  details  of  the 
experiments,  because  there  is  much  that  is  not  clear  to  my  mind;  in 
many  cases,  for  instance,  I  cannot  see  in  the  individual  experiments 
the  proof  and  confirmation  of  the  generalizations  announced.  A 
repetition  of  these  experiments  and  an  accurate  description,  illustrated 
when  practicable  with  figures,  seems  therefore  very  desirable. 

§  65.  Intensity  of  light  of  the  voltaic  arc. — Ca^selmann  has  made 
experiments  upon  the  intensity  of  light  of  the  voltaic  arc,  which  hare 
been  described  in  the  memoir  already  mentioned.  They  were  after- 
wards also  copied  into  Poggendorf's  Annals. — {Pog.  Ann,,  LXIII, 
576.)  The  photometer  used  in  his  experiments  wa&  constructed  upon 
the  same  principles  as  that  described  in  the  third  edition  of  my  Leh'- 
buch  der  Phyaik,  vol.  II,  674.  The  carbon  pieces,  between  which  the 
arc  was  taken,  were  of  the  same  composition  as  that  used  in  the  cylin- 
ders of  Bunsen's  battery,  but  prepared  also  in  other  ways,  as  some  of 
them  were  saturated  in  solutions  of  nitrate  of  strontium,  boracic  acid, 
&c.,  and  then  intensely  ignited.  Thus  prepared  they  gave  a  very 
steady  light,  differently  colored,  according  to  the  solution  employed; 
and  the  carbon  points  couM  (with  a  Bunsen  battery  of  44  cups)  be  re- 
moved to  a  distance  of  7  to  8  millimetres  before  it  disappeared,  while 
the  unsteady  light  of  unprepared  carbon  went  out  at  a  distance  of  5 
millimetres. 

A  tangent  compass  was  at  the  same  time  inserted  into  the  circuit, 
so  that  for  each  measurement  of  the  intensity  of  light  the  correspond- 
ing force  of  current  could  be  determined. 

The  brightest  parts  of  the  whole  light,  it  is  well  known,  are  at  the 
points  of  the  two  pieces  of  carbon,  upon  which  the  arc  rests.  In  the 
following  table  the  intensity  of  the  whole  light  is  compared  with  that 
of  a  stearine  candle,  and  for  each  kind  of  carbon,  with  the  points  once 
at  a  very  small,  and  then  at  the  greatest  possible  distance.  The  values 
of  the  force  of  current  are  reduced  to  the  chemical  unit. 
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Unprepared  carbon , 

Carbon  with  nitrate  of  strointium 
Carbon  with  cauBtic  potash  ...... 

Carbon  with  chloride  of  sine 

Carbon  with  borax  in  sulpl^.  acid 


Distance  of 
the  carbon 
points. 

g  . 

mm. 

0.5 

95 

4.5 

68 

0.6 

120 

6.75 

88 

2.5 

101 

8.0 

.  82 

1.0 

80 

6.0 

67 

1.5 

72 

6.0 

64 

c  to 


932 
139 

353 
274 

150 
75 

624 
159 

1171 
165 


This  table  shows  that  od  increasing  the  distance  of*  the  points  the 
intensity  of  light  and  the  force  of  current  decrease.  By  most  of  the 
substances  with  which  the  carbon  had  been  prepared,  the  arc  of  light 
was  made  more  steady  and  allowed  of  a  greater  distance  of  the  points, 
but  the  intensity  was  not  greater,  except  with  the  carbon  prepared 
with  borax  and  sulphuric  acid. 

But  the  results  in  the  above  table  are  only  approximately  accurate, 
since  the  changeable  position  of  the  most  brilliant  points  at  the  origin 
of  the  arc  may  have  prevented  the  light  from  acting  with  its  full  in- 
tensity upon  the  photometer.  In  another  series  of  experiments,  an 
abstract  of  which  is  given  in  the  following  table,  this  error  was 
avoided,  the  arc  of  light  having  been  directed  towards  the  photometer 
by  means  of  a  magnet.  In  these  experiments  only  34  Bunsen's  cups 
were  used,  the  distance  of  the  carbon  points  was  not  changed,  and  the 
intensity  of  the  light  was  measured  for  different  degrees  of  force  of 
current. 


Force  of  cur-  ;  Intensity  of 
rent.  light. 


Carbon  with  boracic  acid. 


Carbon  with  sulphate  of  soda. 


41 
52 
67 

38 
4L 
52 
69 


198 

252 
298 

178 
203 
346 
460 


The  carbon  saturated  with  sulphate  of  soda  was  not  heated  to  red- 
ness before  use. 

It  follows  from  these  experiments  that  the  intensity  of  light  in- 
creases in  a  somewhat  greater  ratio  than  the  force  of  the  current. 
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By  this,  or  rather  by  a  similar  equivalent  formula,  Fizeau  and 
Foucault  computed  the  results  of  their  observations,  and  thus  obtained 
the  foUpwiug  relative  values  for  the  intensity  of  the  sources  of  light. 

Sun-light^  in  August  and  September,  at  noon,  with  a  clear  sky       1000 

Carbofi'Ughi,  produced  by  46  Bunsen's  zinc-carbon  cups 235 

lAme-light 6.8 

The  lime-light  appears  to  be  surprisingly  little ;  but  Fizeau 
and  Foucault  foaud  with  the  common  photometrical  method  a  similar 
relation  between  the  lights  from  lime  and  carbon.  No  other  com- 
parative measurements  are  known  to  which  these  can  be  referred  ;  a 
careful  experimental  re-examination  of  the  matter  is,  therefore,  de- 
sirable. 

In  reference  to  the  change  of  the  intensity  of  the  carbon-light  with 
the  number  and  miignitude  of  the  galvanic  elements  we  find  the  fol- 
lowing data  in  this  memoir :  While  a  battery  of  46  Bunsen's  elements 
gave  an  intensity  of  light  of  235,  this  was  increased  to  238  only  when 
the  number  of  cups  was  augmented  to  80  ;  but  a  battery  of  46  triple 
cups  gave  an  intensity  of  385,  after  having  been  already  in  action 
for  one  hour. 

In  consequence  of  the  rapid  alteration  of  the  fluid — the  diluted  sul- 
phuric acid  becoming  gradually  a  solution  of  sulphate  of  zinc — the 
force  of  the  battery,  and  with  it  the  intensity  of  the  arc  of  light  pro- 
duced by  it,  decreases  rapidly.  While  80  cups  aflforded  at  first  an 
intensity  of  238,  this  after  three  hours  was  diminished  to  159. 

It  is  to  be  regretted  that  these  physicists  have  not  measured  the 
force  of  current  corresponding  to  the  intensity  of  light,  whereby 
the  value  of  the  above  given  numerical  relations  would  have  been 
very  much  enhanced. 

§  66.  Producti(m  of  heat  by  the  voltaic  arc, — The  heat  developed  at 
the  poles,  between  which  the  arc  is  taken,  is  entirely  too  great  to  be 
attributed  to  the  mere  passage  of  the  electric  current  through  these 
conductors.  According  to  the  experiments  mentioned  in  §  57,  a  cur- 
rent, to  make  a  platinum  wire  of  0.75  mm.  in  diameter  incandescent 
by  its  passage,  must  have  at  least  a  force  of  1^»0.  Therefore,  to  make 
a  platinum  wire  of  3  mm,  in  diameter  only  white-hot  requires,  at  the 
very  least,  the  enormous  force  of  current  of  640 ;  and  yet  with  the  cur- 
rent of  a  Bunsen's  battery  of  44  cups  and  a  force  of  80  to  100,  we  can 
produce  an  arc  in  which  the  point  of  a  platinum  wire  of  more  than  3 
mm.  in  diameter  may  easily  be  melted  into  a  globule,  if  used  as  one 
pole  of  the  batterv  while  the  other  is  formed  by  a  carbon  point.  The 
combustion  of  carbon  is  so  trifling  that  it  cannot  essentially  contribute 
to  the  great  heat  produced  ;  besides,  the  fusion  of  the  platinum  wire 
by  the  galvanic  arc  take^  place  in  a  vacuum  as  readily  as  in  the  open 
air. 

The  electric  current,  therefore,  besides  producing  heat  by  its  mere 
passage  through  the  conductors,  in  forming  the  arc  must  act  at  the 
pole  itself  to  produce  heat  in  some  other  way,  of  which  as  yet  we 
know  nothing. 

The  development  of  heat  is  not  equal  at  the  two  poles  of  the  arc  ; 
it  is  greater  at  the  positive  than  in  the  negative.     De  la  Rive,  in  his 
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treatise  already  mentioned,  in  §  64,  adds,  in:  reference  to  this  fact,  the 
following  observations : 

When,  in  forming  the  arc,  a  positive  metallic  point  is  opposite  to  a 
negative  plate,  the  point  becomes  ignited  throughout,  while  on  invert- 
ing the  poles  the  negative  point  is  heated  at  its  extremity  only. 

If  two  points  of  the  same  metal  are  opposed  to  each  other  the  posi- 
tive one  becomes  more  intensely  ignited,  and  over  a  greater  length. 
If  they  are  of  different  metals,  of  course  that  one  becomes  most  in- 
tensely ignited  which  is  made  of  the  worst  conducting  metal. 

To  this  category  belongs  also  an  observation  of  Walker,  made  with 
a  Daniell's  battery  of  160  cups. — (Trans,  of  the  Lond.  Electr.  Soc,  pp. 
65  and  71;  Pog.  Ann.,  LV,  62.)  He  laid  the  pole  wires  crosswise, 
but  so  that  after  the  contact  they  were  again  moved  to  a  little  distance 
from  each  other,  and  a  short  arc  of  light  passed  between  them.  Under 
these  circumstances  the  positive  end  of  the  wire,  from  the  point  of 
crossing,  became  so  intensely  hot  that  it  softened  and  bent,  while  the 
negative  end  remained  comparatively  cold. 

Experiments  on  the  heating  effects  of  the  voltaic  arc  have  been 
made  on  the  greatest  scale  by  Desprefz.  He  collected,  in  Paris,  600 
zinc-carbon  cups,  and  arranged  a  battery  of  124  elements,  each  con- 
sisting of  four  Bunsen's  cups.  When  a  piece  of  sugar  carbon,  in  a 
glass  globe  exhausted  to  5  millimetres,  was  brought  between  the  poles 
it  became  intensely  ignited  and  the  globe  was  covered  with  a  dry, 
crystalline  black  powder.  Carbon  from  gas  retorts  produced  the  same 
effects.     This  shows  a  sublimation  of  the  carbon. 

Despretz  thinks  too  that  he  observed  traces  effusion  of  the  carbon. 
At  any  rate  his  experiments  show  that  carbon  evaporates  more  readily 
than  it  melts.  He  believes  that  it  could  be  melted  in  metallic  vessels 
in  an  atmosphere  of  compressed  nitrogen.  Similar  in  behavior  to 
carbon  are  lime,  magnesia,  oxide  of  zinc,  &c.  Alumina,  rutil, 
anatase,  nigrine,  oxide  of  iron,  &g.,  form  at  first  small  globules,  but 
afterwards  evaporate. 

Previous  to  these  experiments  with  496  cups  Despretz  had  used  a  bat- 
tery of  166  elements,  and  combined  the  heat  of  its  arc  with  that  of  the 
oxy-hydrogen  blow-pipe  and  of  the  sun  concentrated  through  a  sec- 
tional lens  90  centimetres  in  diameter.  The  effect  of  the  galvanic 
battery  was  increased  by  the  addition  of  the  other  sources  of  heat.— 
{Comptes  Rendus,  July,  1849,  No.  3  ;  Dingler's  Polytechnic  Jour- 
nal, CXIV,  342.) 

§  67.  Ivjluence  of  magnetism  upon  the  vdtaic  arc. — That  magnetic 
forces  have  an  influence  upon  the  position  and  form  of  the  arc  has 
already  been  observed  by  Davy,  and  it  is  known  that  this  arc  is 
affected  by  a  magnet  in  the  same  manner  as  a  movable  conductor  when 
a  galvanic  current  is  passing  through  it ;  the  terrestrial  magnetism, 
therefore,  must  also  act  upon  it.  By  the  motion  of  the  heated  air  the 
arc  of  light  is  always  carried  upwards,  so  as  to  form  a  curve,  convex 
above.  It  we  conceive  a  perpendicular  plane  to  be  passed  throogh 
the  carbon  points  lying  horizontally,  the  action  of  terrestrial  magnet- 
ism will  be  such  that  the  highest  point  of  the  arc  will  never  be  in  this 
plane,  but  on  one  side  or  the  other. 
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Casselmann,  in  his  treatise  already  mentioned,  in  §  56,  gives  er- 
periments  on  this  subject.  If,  with  opposite  horizontal  carbon  points, 
the  current  was  passing — 

From  The  deviation  of  the  apex  was  towatds 

N.  to  S.  E. 

W.toE.  N. 

S.  to  N.  W. 

E.  toW.  S. 

This  can  be  easily  deduced.     In  fig.  61  a  and  b  represent  the  two 
horizontal  carbon  points  between  which  the  ^.^^  gi, 

arc  is  produced.  If  now  we  imagine  a  per- 
pendicular plane  passed  through  a  and  6, 
and  a  straight  line  to  pass  perpendicularly 
through  the  plane  between  these  points,  as 
indicated  by  the  arrow,  then  a  steel  needle 
placed  in  this  line  would*  be  magnetized  by 
the  current  of  the  arc,  and  its  N.  end  would 
be  at  the  point  of  the  arrow  when  the  posi- 
tive current  is  passed  from  a  through  the  arc  towards  b.  But  by  the 
influence  of  the  terrestrial  magnetism  the  N.  end  of  the  needle  would 
dip,  and  in  like  manner  also  the  arc  will  be  inclined  from  the  vertical 
plane  towards  the  direction  of  the  N.  end  of  the  needle. 

If  a  is  to  the  west,  and  b  east,  the  inclination  will  be  toward  the 
north  when  the  current  is  passing  from  a  to  6;  but  with  a  direction 
of  the  current  from  east  to  west,  the  north  end  of  the  supposed  mag- 
netic needle  would  be  on  the  south  side  of  the  arc,  and  the  latter, 
therefore,  would  incline  toward  the  south. 

By  means  of  this  supposed  magnetic  needle  we  can,  under  all  cir- 
cumstances, determine  in  what  manner  the  arc  will  be  affected  by- 
terrestrial  magnetism  or  either  pole  of  a  magnet,  or  what  must  be  its 
position  when  placed  between  the  two  poles  of  a  horse-shoe  magnet. 

If,  instead  of  one  of  the  carbon  poles,  a  magnetic  bar  is  used,  so  that 
the  arc  is  formed  between  carbon  and  steel,  the  arc  rotates  around  the 
magnetic  pole  according  to  the  same  laws  which  apply  when  a  mova- 
ble current  rotates  around  a  fixed  magnet.  The  nrst  notice  in  refer- 
ence to  this  rotation  of  the  arc  is  given  by  Walker,  in  the  "  Transac- 
tions of  the  London  Electrical  Society"  from  1837  to  1840. — (Pog. 
Ann.,  LIV,  514.)  De  la  Kive  also  has  made  experiments  on  the  in- 
fluence of  magnetism  upon  the  voltaic  arc,  but  in  a  different  way. 
Their  description  is  found  in  the  memoir  mentioned  already  in  §  64. 

I  shall  quote  here  from  De  la  Kive's  memoir  literally,  in  order  to 
give  a  characteristic  example  of  his  want  of  precision  in  writing,  by 
which  his  papers  are  frequently  rendered  oDscure,  as  before  men- 
tioned : 

**  If  two  points  of  soft  iron,  acting  as  electrodes,  be  both  placed 
within  a  helix  formed  of  thick  copper  wire  of  several  coils,  the  voltaic 
arc  developed  between  the  two  points  of  iron  ceases  the  moment  a 
strong  current  is  passed  through  the  wire  of  the  helices,  and  reappears 
if  this  current  be  arrested  before  the  points  have  become  cold.  The 
arc  cannot  be  formed  between  the  two  iron  points  when  they  are  mag- 
netized, whether  by  the  action  of  the  helices  or  by  that  of  a  powerful 
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magnet,  unless  they  be  brought  much  nearer  to  one  another,  and  the 
appearance  of  the  phenomenon  is  then  entirely  diflferent.  The  trans- 
ported particles  appear  to  disengage  themselves  with  difficulty  from 
the  positive  electrode,  sparks  fly  with  noise  in  all  directions,  while  in 
the  former  case  it  was  a  vivid  light  without  sparks  and  without  noise, 
accompanied  by  the  transfer  of  a  liquid  mass,  and  this  appeared  to  be 
effected  with  the  greatest  ease.  It  is  of  little  moment  with  respect  to 
the  result  of  the  experiment  whether  the  two  rods  of  magnetized  iron 
present  to  that  part  of  their  extremities  between  which  the  luminous 
arc  springs  the  same  magnetic  poles  or  different  poles. 

"The  positive  electrode  of  iron,  when  it  is  strongly  magnetized, 
produces,  the  moment  that  the  voltaic  arc  is  formed  between  it  and  a 
negative  electrode  of  whatever  nature,  a  very  intense  noise,  analogous 
to  the  sharp  hissing  sound  of  steam  issuing  from  a  locomotive  engine. 
This  noise  ceases  simultaneously  with  the  magnetization. 

**  For  the  purpose  of  better  analyzing  these  different  phenomena, 
I  placed  an  electro-magnet  of  large  dimensions  and  great  power  in 
such  a  manner  as  to  enable  me  to  place  on  each  of  its  poles,  or  be- 
tween them,  different  metals  destined  to  form  one  of  the  electrodes 
of  the  pile,  while  one  point  of  the  same  metal,  or  another  substance, 
acted  as  the  other  electrode.  I  have  alike  employed  as  electrodes, 
placing  them  in  the  same  circumstances,  two  points  of  the  same  metal, 
or  of  different  metals.  The  following  are  the  results  which  I  have 
obtained :  A  plate  of  platinum  was  placed  on  one  of  the  poles  of  the 
electro-magnet,  and  a  point  of  the  same  metal  was  placed  vertically 
above  it ;  the  voltaic  arc  was  produced  between  the  plate  and  the 
point,  the  plate  being  positive  and  the  point  negative.  As  soon  as 
the  electro-magnet  was  charged  a  sharp  hissing  was  heard  It  be- 
came necessary  to  bring  the  point  nearer  to  the  plate  to  enable  the  arc 
to  continue,  and  the  bluish  circular  spot  which  the  platinum  plate 
presented  became  larger  than  when  the  experiment  was  made  beyond 
the  influence  of  the  electro-magnet. 

t  *'  The  plate  was  made  negative,  and  the  point  positive.  The  effect 
was  then  totally  different.  The  luminous  arc  no  longer  maintained 
its  vertical  direction  when  the  electro-magnet  was  charged,  but  took 
an  oblique  direction,  as  if  it  had  been  projected  outwards  towards  the 
margin  of  the  plate  ff  It  was  broken  incessantly,  each  time  accompa- 
nied by  a  sharp  and  sudden  noise,  similar  to  the  discharge  of  a  Leyden 
jar.  The  direction  in  which  the  luminous  arc  is  projected  depends 
upon  the  direction  of  the  current  producing  it,  as  likewise  on  the  po- 
sition of  the  plate  on  one  or  other  of  the  two  poles,  or  between  the  poles 
of  the  electro- magnet.  A  plate  and  a  point  of  silver,  a  plate  and  a 
point  of  copper,  and  generally  a  plate  and  a  point  of  any  other  metal, 
provided  it  be  not  metal  too  easily  fused,  present  the  same  phenomena. 

**  Copper,  and  still  more  silver,  present  a  remarkable  peculiarity. 
Plates  of  these  two  metals  retain  on  their  surfaces  the  impression  of  the 
action  that  took  place  in  the  experiments  just  described.  Thus,  when 
the  plate  is  positive,  that  portion  of  its  surtace  lying  beneath  the  nega- 
tive point  presents  a  spot  in  the  form  of  a  helix,  as  if  the  melted  metal 
in  this  locality  had  undergone  a  gyratory  motion  around  a  centre,  at  the 
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satne  time  that  it  was  uplifted  in  the  shape  of  a  cone  towards  the 
point." 

The  first  part  of  this  itf  clear ;  not  so  the  last  two  paragraphs.  The 
passage  between  f  and  ft  appears  to  indicate  that  the  oblique  direc- 
tion of  the  arc  of  light  only  occurs  when  the  plate  is  negative  and 
the  point  positive;  but  somewhat  further  on  we  read  that  the  direc- 
tion in  which  the  luminous  arc  is  projected  depends  upon  that  of  the 
exciting  current.  It  should,  therefore,  take  place  when  the  plate  is 
positive  and  the  point  negative.  Besides,  an  obscure  allusion  to  the 
rotation  of  the  arc  is  found  in  this  passage,  but  so  obscure  that  one 
not  previously  acquainted  with  the  phenomenon  could  form  no  idea 
of  it  from  this  representation.  That  the  Genevan  physicist,  in  penning 
this  passage,  actually  had  this  rotation  in  view  is  evident  from  the 
conclusion  of  the  last  paragraph.  Similar  faults  frequently  occur  in 
De  la  Rive's  treatises  ;  his  description  rarely  gives  a  clear  and  intelli- 
gible representation  of  the  phenomenon.  It  is  much  to  be  regretted 
that  in  this  way  the  results  of  many  a  beautiful  and  difficult  experi- 
mental research  are  only  imperfectly  presented  to  those  engaged  in 
physical  studies. 

§  68.  Use  of  the  galvanic  light  for  illumination. — It  was  to  be  expected 
that  the  great  intensity  of  the  galvanic  carbon  light  would  soon  lead 
to  the  idea  of  employing  it  for  illumination  after  its  production  was 
so  much  facilitated  by  the  invention  of  the  constant  batteries. 

Deleuil  several  times  made  public  experiments  with  this  kind  of 
illumination.  At  first  he  illuminated  the  pavilion  of  a  mansion  at 
the  Pontneuf,  in  Paris,  with  98  zinc-carbon  elements.  Acherau  made 
similar  experiments  in  the  Place  dela  Concord. — (Dingler's  Polytech. 
Journal,  vol.  91,  p.  324.) 

Though  the  intensity  of  the  galvanic  carbon  light  is  enormous,  and 
although  a  battery  of  48  Bunsen's  elements  produces  as  much  light  as 
63  common  gas  burners,  yet  the  use  of  the  galvanic  light  for  public 
illumination  appears  unfit  for  practical  application  for  the  following 
reasons : 

An  immense  quantity  of  light  is  here  emanating  from  one  single 
point,  and  therefore  very  strong  contrasts  between  light  and  shade 
will  be  produced ;  the  darkness  in  the  shade  will  be  the  more  unpleasant 
just  on  account  of  its  contrast  to  the  dazzling  light.  '  At  any  rate,  the 
illumination  obtained  from  63  gas  burners,  perfectly  distributed,  will 
be  more  uniform  and  agreeable  than  an  equivalent  light  concentrated 
in  one  point. 

Another  objection  to  the  application  of  the  galvanic  carbon  light, 
is  the  difficulty  of  keeping  its  intensity  uniform  for  a  long  time. 

In  consequence  of  the  formation  of  sulphate  of  zinc  the  conducting 
power  of  the  fluid  decreases  so  rapidly  that  the  force  of  the  current, 
even  in  half  an  hour,  becomes  considerably  weaker  than  it  was  at  the 
beginning.  But,  apart  from  this,  the  maintenance  of  the  battery  is 
extremely  expensive,  because  much  more  zinc  is  consumed  than  the 
current  itself  requires,  and  the  nitric  acid  acts  destructively  upon  the 
metallic  rings  around  the  carbon  cylinders.  It  is  true  the  disadvan- 
tages of  this  action  of  the  nitric  acid  could  be  avoided  by  the  use  of 
Danieirs  elements,  but  then  the  battery  must  be  considerably  enlarged 
to  obtain  the  same  efiect. 
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In  an  economical  point  of  view,  therefore,  the  galvanic  illumina- 
tion of  streets,  halls,  theatres,  &c.,  does  not  appear  advantageous. 
But  there  is  yet  another  difficulty ;  the  management  of  the  battery 
and  of  the  whole  apparatus  is  too  complicated  to  be  confided  to  such 
persons  as  generally  have  charge  of  the  illumination ;  the  carbon 
points  are  continually  changing,  and  their  position,  therefore,  must 
be  continually  regulated  in  order  to  keep  the  light  uniform  and  pre- 
vent its  extinction.  It  is  difficult  to  accomplish  this  regulation  by 
mechanical  means,  though  diflferent  contrivances  have  been  proposed 
for  the  purpose.  Le  Molt,  for  instance,  obtained  a  patent  in  England, 
in  1848,  for  an  apparatus  for  galvanic  illumination,  in  which  carbon 
Pig.  68.  disks,  with  the  form  represented  in  fig.  62,  take  the  place 
of  the  points.     Two  of  these  disks  are  placed  with  their 

T  sharp  edges  opposite  each  other ;  their  axes  rotate  uni- 
formly by  means  of  clock  work,  and  their  distances  are 
regulated  by  a  metallic  spring. 
It  is  therefore  scarcely  to  be  expected  that  the  applica- 
tion of  galvanism  to  public  illumination  will  have  any 
practical  success.  But  Donne  and  Foucault  have  obtained  very 
favorable  results  from  their  experiments,  in  which  the  galvanic  carbon 
light  was  substituted  for  the  incandescent  lime  in  the  so  called  gas 
microscope. 

A  tolerably  complete  description  of  the  photo-electric  microscope  of 
Donne  and  Foucault  may  be  found  in  the  4th  edition  of  Pouillet,  Ele- 
ments de  Physique  Experimentale,  &c.,  vol.  II,  pp.  746.  We  can 
here  only  indicate  the  most  essential  parts  of  the  apparatus.  The 
luminous  arc  is  produced  between  sticks  of  carbon  cut  from  the  hard 

carbon  of  gas  retorts ;  they  are  made 

^'^i'^'  in  the  shape  represented  in  fig.  63,  the 

negative  electrode  being  pointed  and 

'*^  l»    the  positive  blunt.    These  carbon  pieces 

JBBii^S^^^   ^HBHIK    ^kie  so   held  that  their   position  can 

easily  be  regulated. 
A  general  idea  of  the  arrangement  of  the  illuminating  apparatus 
of  this  microscope  may  be  gathered  from  the  diagram  fig.  64.  a  is  a 

concave  mirror  of  an  aperture  of  about 
'*-^^*  1  decimetre,  and  a  radius  of  1.6  de- 

cimetre. The  carbon  light  is  at  6,  a 
little  nearer  to  the  mirror  than  c,  the 
centre  of  its  curvature,  and  somewhat 
higher,  so  that  the  rays  emanating 
from  b  are  collec^ed  at  /,  where  the 
minute  object  to  be  magnified  is  in- 
tensely illuminated.  The  system  of 
lens  through  which  the  magnified 
image  of  the  object  is  thrown  upon  a 
screen  4  to  5  metres  distant  is  precisely  the  same  as  in  the  solar 
microscope. 

To  diminish  the  great  heat  at  /,  a  vessel  is  placed  between  the 
mirror  and  b,  tYiesvA^^  o^  ^V\da.  ^x^  \xv«.de  of  polished  plate  glass;  it 
it  is  filled  wVtb.  a  Bo\\xt\oTi  ol  A\3ltcl\s^  ^V\^^  ^^»5L^vwxt  qC  the  calo- 
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rific  rays  is  absorbed  without  sensibly  lessening  the  intensity  of  the 
light. 

The  image  of  the  arc  of  light  itself,  as  produced  at/ by  the  concave 
mirror,  may  be  taken  as  the  object  to  be  magnified  through  the  lens,  but 
then  the  magnifying  power  must  be  lower.  Thus,  a  highly  magnified, 
image  of  the  arc  of  light  is  obtained  upon  the  white  screen,  and  all 
the  phenomena  accompanying  it  can  be  observed  with  ease. 

But  the  magnified  image  of  the  galvanic  arc  of  light  can  also  be 
produced  by  much  simpler  means ;  it  has  only  to  be  brought  directly 
near  the  focus  of  a  lens  of  1  to  3  centimetre  focal  distance.  Of  course, 
care  must  be  taken  that  the  carbon  light  is  so  inclosed  that  no  light 
falls  upon  the  screen,  except  that  which  passes  through  the  lens. 

§  69.  Galvanic  iUuminatixm  of  mtn€«.-— The  remarks  on  galvanic 
illumination  in  general  are  also  applicable  to  the  proposal  to  illumi- 
nate mines  by  the  light  produced  by  means  of  galvanism ;  there  is 
scarcely  much  practical  success  to  be  expected.  Because  the  galvanic 
carbon  light  can  be  produced  in  a  vacuum  and  even  under  water. 
Boussingault  believed  that  it  could  be  used  instead  of  Davy's  safety 
lamp  in  mines  where  inflammable  gases  make  open  lamps  dangerous. 
Bat  in  mines  an  intense  light  at  any  one  place  is  never  wanted,  but 
a  feeble  one  at  many  diflferent  places.  The  same  objection  is  to  be 
made  to  De  la  Kive^s  proposal  to  pass  in  a  hermetically  closed  glass 
balloon  the  positive  current  from  an  upright  carbon  cylinder  to  a  me- 
tallic one  placed  vertically  above  it. — (Dingler's  Polyt.  Journal, 
XCVIII,  p.  158,  and  232  ;  Moniteur  industr.,  1845,  No.  961  &  965.) 

Grove  proposed,  instead  of  the  carbon  light,  the  ignition  of  a  pla- 
tinum wire  by  galvanism  in  a  hermetically  closed  glass  vessel. — 
(Dingler's  Polytechnic  Journal,  XCIX,  p.  201 ;  Phil.  Magazine,  Dec., 
1845,  p.  442.)  He  gives  to  the  wire  the  form  of  a  spiral,  and  thus 
employs,  a  greater  length  of  it  in  a  smaller  space  ;  and  this  arrange- 
ment has  the  further  advantage  that  on  account  of  the  less  rapid  cool- 
ing the  coiled  wire  is  more  intensely  heated  with  an  equal  force  of 
current  than  the  same  wire  when  extended  in  a  straight  line. 

Grove  does  not  give  any  details  as  to  the  length  and  diameter  of 
the  wire  used,  or  of  the  precise  construction  of  the  spiral.  With  two 
to  three  constant  elements  a  uniform  light  was  obtained  during  several 
hours.  Grove  experimented  (and  read)  by  this  light ;  but  this  notice 
gived  only  a  very- imperfect  idea  of  the  illuminating  power  of  the 
apparatus.  In  mines  this  light  will  probably  be  sufficient,  and  the 
proposition  therefore  appears  to  be  a  more  practical  one  than  the  ap- 
plication of  the  carbon  light,  especially  on  account  of  the  small 
number  of  constant  elements  required  for  the  purpose.  But  still ,  even 
this  apparatus  will  be  more  expensive  and  complicated  than  Davy's 
safety  lamp,  and  consequently  its  general  introduction  into  use  is 
scarcely  to  be  expected. 

King  uses,  instead  of  the  platinum  spiral,  a  strip  of  very  thin  pla- 
tinum foil^  and  makes  it  incandescent  by  the  galvanic  current. — 
niiondon  Journal  of  Arts,  June,  1846,  p.  348 ;  Dingler's  Polytechnic 
Journal,  CI,  p.  12.) 

§  70.  The  galvanic  spark, — Most  of  the  observers  who  have  experi- 
mented with  the  galvanic  arc  have  noticed  that  the  two  poles  must  first 
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be  brought  into  contact  before  the  current  can  be  produced.  After 
the  carbon  points  have  once  been  in  contact,  they  may  be  separated 
from  each  other  and  then  the  luminous  arc  is  formed.  The  arc  also 
can  be  produced  by  discharging  the  spark  of  a  Leyden  jar  between  the 
carbon  points,  instead  of  bringing  them  into  contact,  as  has  been 
observed  by  Daniell,  (Phil.  Trans.,  1839,  89  ;  Peg.  Ann.  LX,  379,) 
and  previously  by  Sturgeon. — (Ann.  of  Electr.,  VIII,  507  ;  Pog.  Ann. 
XLIX,  122.)  The  latter  believes  that  this  experiment  originated 
with  Herschel,  The  formation  of  the  current  in  this  case  is  evidently 
caused  by  conducting  particles  carried  from  one  pole  to  the  other  by 
the  spark. 

Even  the  powerful  batteries  which  have  been  used  to  produce  the 
luminous  arc  have  not  yet  suflScient  tension  to  effect  the  passage  of  a 
spark  through  the  smallest  distance. 

Jacobi  found  by  accurate  measurement  that  the  poles  of  a  battery 
of  12  zinc-platinum  elements  could  be  brought  to  within  0.06005  inch 
of  each  other  without  a  spark  passing. — (Bulletin  of  the  Petersburgh 
Academy;  Pog.  Ann.,  XLIV,  633.) 

Gassiot  obtained  distinct  sparks  from  his  great  water  batterv.— 
(Phil.  Trans  ,  f,  1844,  pt.  I,  pp.  39  ;  Pog.  Ann  ,  LXV,  476.)  This 
remarkable  battery  consisted  of  3,620  glass  tumblers,  each  containiog 
a  zinc  rod  and  a  copper  cylinder.  They  were  charged  with  rain 
water.  The  tumblers  were  distributed  upon  44  oaken  boards,  every 
1 1  of  which  were  combined  in  a  stand,  similar  to  the  shelves  of  a  book 
case,  and  were  supported  by  four  strong  pillars.  Especial  care  was 
taken  to  secure  perfect  insulation,  the  glasses  were  varnished  and 
placed  upon  glass  plates,  and  these  as  well  as  the  boards  were  in  lib 
manner  covered  with  varnish. 

It  might  be  expected  that  this  battery,  when  the  circuit  was  uncloBed, 
should  exhibit  in  a  decided  manner  the  phenomenon  of  tension,  and, 
in  fact,  the  leaves  of  a  gold  leaf  electroscope  diverged  already,  when 
yet  at  a  distance  of  2  or  3  inches  from  one  of  the  poles. 

As  soon,  however,  as  the  battery  was  closed,  all  signs  of  tenfion 
disappeared.  When  the  poles  of  the  battery  were  brought  within 
0.02  inch  of  each  other  sparks  continually  passed  between  them.  In 
one  case  this  phenomenon  continued  day  and  night  for  five  weeks 
without  interruption.  Several  months  after  ita  construction  the 
battery  showed  no  signs  of  decrease  in  strength. 

yince  the  ordinary  galvanic  batteries  have  do  striking  distance  at 
all,  it  is  evident  that  the  appearance  of  light  observed  in  opening  and 
closincf  even  simple  batteries,  must  be  an  entirely  different  phenomeDon 
from  that  of  the  common  electric  spark. 

In  the  memoir  just  mentioned,  Jacobi  states  it  as  his  opinion  that 
the  usual  galvanic  spark  is  a  phenomenon  of  ignition  and  combustion; 
the  extremely  fine  points  which  first  come  into  contact  and  permit  the 
conduction  of  the  current,  become  incandescent  and  burn,  and  thus  pro- 
duce, according  to  Jacobi's  opinion,  the  phenomenon  of  light.  There 
is  no  doubt  that  with  more  vivid  sparks  such  ignition  and  combustion 
really  do  occur,  but  then  the  phenomenon  is  no  longer  a  simple  one; 
in  closing  and  opening  a  battery  the  spark  is  observed  under  circum- 
stances which  make  ignition  and  combustion  very  improbable. 
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Neef  has  shown  that  this  appearance  of  light,  when  occurring 
simply  without  the  action  of  secondary  currents,  is  neither  a  common 
electric  spark,  viz.,  a  spark  passing  from  one  pole  to  the  other,  nor 
can  it  be  attributed  to  a  combustion  of  metal. — (P.  A.  LXVI,  414.) 

In  his  so  called  magnet  electrometer,  as  described  in  the  3d  edition 
of  my  ^^  Lehrbuch  der  Physik,"  vol.  II,  p.  251,  a  continual  closing 
and  breaking  of  the  current  takes  place  at  c  which  is  accompanied  by 
a  corresponding  appearance  of  the  light.  But  in  this  form  of  the 
apparatus  the  observation  of  the  phenomenon  is  rendered  difficult  by 
the  width  of  the  hammer  which  strikes  the  platinum  plate.  In  a  very 
convenient  modification  of  this  apparatus  by  Desaga,  in  Heidelberg, 
which  will  be  described  hereafter,  a  platinum  point  is  substituted  for 
the  hammer,  so  that  the  contact  is  made  and  broken  in  rapid  alterna- 
tion between  a  platinum  point  and  plate. 

When  the  apparatus  is  in  action,  light  is  observed,  at  the  place  of 
separation,  which,  on  account  of  the  rapidity  of  the  oscillation,  seems 
to  be  continuous.  To  the  naked  eye,  when  protected  from  the  day- 
light, the  light  appears  violet,  whether  the  positive  current  pass  from 
the  point  to  the  plate  or  inversely ;  but  the  point  of  light  is  so  ex- 
tremely small  that  Neef  was  induced  to  examine  the  phenomenon  with 
the  microscope.  By  the  aid  of  this  instrument  he  found  that  the  light 
always  appears  at  the  negative  pole  only. 

These  observations  are  best  made  with  a  microscope  which  magnifies 
25  to  50  timesj  which  permits  the  objective  to  be  removed  to  at  least  IJ 
inch  from  the  point  of  light. 

When  the  positive  current  passes  from  the  plate  to  the  point,  the 
latter  appears  enveloped  in  violet  light,  while  the  plate  remains  en- 
tirely dark. 

At  the  lowest  extremity  of  the  point  within  the  continuous  violet 
light  there  appear  single,  extremely  fine,  dote  of  dazzling  white  light 
with  a  sort  of  swarming  motion  ;  and  towards  the  upper  extremity  of 
the  violet  envelope  there  is  also  seen  light  of  the  same  color  but  of 
much  greater  intensity,  flashing  out,  and  yet  no  passage  to  the  other 
pole  could  be  observed.  The  last  mentioned  flashing  gradually  dis- 
appears as  the  force  of  the  current  decreases. 

When  the  current  passes  in  the  opposite  direction,  and  the  point,  con- 
sequently, is  positive,  it  remains  quite  dark  and  the  violet  light  is 
spread  upon  the  plate  around  the  point  of  nearest  approach.  In  this 
case,  too,  there  is  no  spark,  strictly  so  called,  to  be  observed,  and  the 
uniform  violet  glimmering  light  can  scarcely  be  attributed  to  a  com- 
bustion of  the  platinum.  Besides,  Neef  also  especially  remarks  that 
this  phenomenon  of  light  takes  place  at  the  negative  pole  only,  while 
the  greatest  heat  is  alwiyrs  developed  at  the  positive  pole. 
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MEMORIAL  OF  JOHN  0.  WATROUS. 


June  10, 1858.--Ordered  to  be  printed. 


7b  the  honorable  the  House  of  SepresentcUives  of  the  United  States. 

Phe  memorial  of  the  undersigned,  John  0.  Watrous,  Judge  of  the 
District  Court  of  the  United  States  for  the  Eastern  District  of 
Texas— 

Humbly  Represents  :  The  House  having  at  the  present  session  au- 
horized  to  be  taken  from  its  files,  and  rderred  anew,  sundry  memo- 
iais,  heretofore  presented,  praying  for  his  impeachment ;  and  the 
nquiry  therein  prosecuted  by  its  Committee  on  the  Judiciary  not 
laving  led  to  any  definite  result,  either  of  negativing  or  affirming  the 
(barges  made,  and  a  great  body  of  evidence  on  the  subject  being  now 
'eady  to  be  reported^  the  undersigned  respectfully  prays  permission  to 
lubmit  herewith  a  written  exposition  of  the  law  and  the  facts  of  the 
^bole  case  for  the  consideration  and  judgment  of  the  House. 

The  undersigned  takes  occasion,  in  the  outset,  solemnly  to  aver 
.hat  all  the  charges*  of  misconduct  in  office  preferred  against  him 
ire  unjust  and  untrue,  and  beyond  that  to  declare  that  he  has  never 
x>n6ciously  been  guilty  of  any  act,  official  or  unofficial,  tending  to 
;arni8h  his  honor  either  as  a  magistrate  or  as  gentleman  ;  and  that  he 
s  ready,  at  all  proper  times  and  places,  to  encounter  any  charges  or 
^legations  derogatory  to  his  character,  from  whatever  quarter  they 
nay  come,  and  especially  to  co-operate  in  pursuing  the  fullest  inquiry 
nto  all  matters  touching  his  official  conduct,  within  the  purview  of 
be  constitutional  duty  of  the  House  of  Representatives.  If  it  were 
)therwise,  he  would  be  unworthy  to  hold  the  elevated  office  of  a  judge 
)f  the  courts  of  the  United  States. 

He  received  the  appointment  of  judge  of  the  district  court  of  Texas 
Tom  the  hands  of  President  Polk,  at  the  time  of  the  accession  of  that 
3tate  to  the  Union.  During  the  twelve  years  which  have  since 
elapsed,  he  has  performed  the  duties  of  his  office  with  all  due  dili- 
gence, and  with  fidelity,  as  he  confidently  believes  and  avers,  to  his 
)ath  and  to  the  law. 

His  duties,  he  may  be  permitted  to  say,  have  been  more  than  ordi- 
larily  difficult  and  responsible.  Until  a  very  recent  day,  the  district 
n  which  he  officiates  embraced  the  whole  of  the  great  State  of  Texas. 
Owing  to  the  imperfect  organization  of  the  judicial  system  of  the 
United  States,  he  discharged  the  functions  of  a  circuit  as  well  as.  a 
listrict  court.     He  entered  upon  office  in  a  State  which  had  come  trxtxv 
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existence  as  an  independent  republic,  separated  by  revolution  and  war 
from  the  Mexican  republic.  Its  population  was  coniposed  in  good 
part  of  the  more  adventurous  of  the  people  of  the  United  States.  Its 
jurisprudence  was  peculiar,  consisting  of  a  combination  of  that  of 
jEngfand  and  Spain,  of  the  civil  and  of  the  common  law,  in  their 
original  condition,  or  as  modified  in  the  different  States  of  America. 
Its  land-titles  were  involved  in  controversy  by  the  circumstances  at- 
tending the  transition  of  the  State  from  dependence  to  independence, 
and  by  the  supervening  necessity  for  the  reconcilement  of  the  codes  of 
proprietary  concessions  under  the  crown  of  Spain  ;  of  colonization 
under  the  authority  of  the  Mexican  Republic ;  of  revolui;ionary  and 
head-right  or  settlement  grants  by  the  Bepublic  or  State  of  Texas. 
And  the  judicial  task  devolved  upon  him  by  these  circumstances,  ar- 
duous in  itself,  was  rendered  yet  more  so  by  the  fact  that  in  his  court, 
of  course,  were  litigated  questions  of  debt  and  other  claims  proferred 
by  citizens  of  other  States  against  those  of  Texas. 

These  circumstances,  and  especially  the  last,  namely,  the  relation 
of  the  federal  court  to  claims  of  citizens  of  other  States  against  those 
of  Texas,  are  the  cause,  he  is  confidently  assured,  of  unjust  c^omplaints 
and  false  charges  against  him,  which  were  propagated  by  interested 
parties  at  the  very  commencement  of  his  judicial!  career,  and  were 
made  to  assume  a  plausible  seeming  in  the  eyes  of  the  legislature  of 
Texas,  and  which,  at  this  late  period,  have  been  resuscitated  and 
brought  before  the  present  Congress  of  the  United  States  to  be  se- 
riously considered,  with  newer  matters,  as  a  question  of  impeach mcDt. 

The  constitution  provides  that  **  the  President,  Vice  President,  and 
all  civil  oflScers  of  tne  United  States  shall  be  removed  from  oflSce  on 
impeachment  for  and  on  conviction  of  treason,  bribery,  or  other  high 
crimes  or  misdemeanors  ; "  that  *' the  trial  of  all  crimes,  except  in 
cases  of  impeachment,  shall  be  by  jury  ;"  that  "  the  House  of  Repre- 
sentatives shall  have  the  sole  power  of  impeachment;"  that  *'the 
Senate  shall  have  the  sole  power  to  try  impeachments  ;"  that  **jadg: 
ment  in  cases  of  impeachment  shall  not  extent  further  than  removal 
from  office  and  disqualification  to  hold  and  enjoy  any  office  of  honor, 
trust,  or  profit  under  the  United  States  ;  but  the  party  convicted  shall 
nevertheless  be  liable  and  subject  to  indictment,  trial,  and  punish- 
ment according  to  law."  Moreover,  *^  cases  of  impeachment "  are  ex- 
cepted from  the  pardon  power  of  the  President. 

It  is  apparent  on  the  face  of  tliese  provisions  of  the  constitution 
that  their  object  is  to  punish  official  misconduct  of  civil  officers  of  the 
government,  and  to  inflict  upon  them  punishment  which  shall  be  Dot 
only  special  and  unpardonable,  but  also  in  addition  to  such  punish- 
ment for  the  same  act  as  shall  have  been  provided  for  by  the  ordinary 
laws  of  the  land. 

It  would  appear,  also,  that  the  acts  of  official  malfeasance,  for  which 
the  special  and  additional  punishment  by  impeachment  exists,  are  such 
only  as  are  also  punishable  by  the  ordinary  laws  of  the  land.  To  that 
efil^ct  is  the  express  language  of  the  constitution — '*  treason,  briberj, 
and  other  high  crimes  and  misdemeanors."  The  same  conclusion  is 
deducible  from  the  fact  that  the  party  convicted  on  impeachment 
*^8hall  nevertheless  be  liable  and  subject  to  indictment,  trial,  and 
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ptmishment  according  to  law."  Indeed,  any  other  conclusion  would 
involve  the  assumption,  which  can  by  no  possibility  be  admitted,  that 
arbitrary  punishment  for  offences  undefined  may  exist  in  a  system  of 
constitutional  government  like  that  of  the  United  States. 

Nay,  the  very  word  *' impeachment,"  as  adopted  in  the  constitution 
from  the  laws  of  England,  has  and  can  have  no  larger  signification 
than  this.  **Acts  of  parliament  to  attaint  particular  persons  of  trea- 
son or  felony,  or  to  inflict  pains  and  penalties  beyond  or  contrary  to 
common  law  to  serve  a  special  purpose^"  says  the  authoritative  ex- 
positor of  the  common  law,  are,  '*to  all  intents  and  purposes,  new 
laws,  made  pro  re  nafa,  and  by  no  means  an  execution  of  such  as  are 
already  in  being.  But  an  impeachment  before  the  lords  by  the  Com- 
mons of  Great  Britain,  in  Parliament,  is  a  prosecution  of  the  already 
known  and  established  law." — (Blackstone,  vol.  4,  p.  259.) 

I  respectfully  submit,  also,  that,  in  the  exercise  of  the  power  of  im- 
peachment, it  is  the  duty  of  the  House  of  Representatives  to  look  be- 
yond the  question  of  mere  probable  cause  of  accusation,  and  to  institute 
inquiry  of  actual  guiltiness.  I  know  it  is  common  to  speak  of  the 
House  of  Representatives  in  this  relation  as  the  '^  grand  inquest." 
This  expression  is  one  of  loose  analogy  only,  not  of  precision  or  truth. 
The  House  of  Representatives yinob  an  impeachment,  it  is  true,  and  in 
this  respect  its  action  bears  resemblance  to  that  of  a  grand  jury;  but 
here  the  resemblance  ceases,  for  the  House  of  Representatives  also  ac- 
cuses and  prosecutes ;  and  it  might  therefore,  with  as  much  verity, 
be  denominated  an  attorney  general  as  a  grand  inquest.  No  such 
phrase,  nor  any  one  expressing  or  conveying  the  same  idea,  is  to  be 
lound  in  the  constitution. 

Accordingly,  it  is  aiinounced  as  the  received  rule  of  public  law  in 
the  latest  work  of  authority  on  the  subject  that  the  House,  in  the  ex- 
ercise of  the  power  of  impeachment,  acts  ''not  like  a  grand  jury,  but 
in  its  ordinary  legislative  form  of  proceeding;"  (Cushing's  Legisla- 
tive Assemblies,  p.  985 ;)  that  is  to  say,  the  House  inquires  into  the 
whole  question  before  it,  in  the  case  of  a  petition  or  motion  for  im- 
peachment, just  as  it  does  in  regard  to  any  other  legislative  matter  of 
iacty  with  open  doors,  with  hearing  of  both  sides,  either  directly  or  by 
committee,  with  free  debate — in  a  word,  with  purpose  and  with  en- 
deavor, by  all  proper  and  ordinary  means  of  investigation,  to  ascer- 
tain the  truth  or  falsity  of  the  charge  presented  to  its  consideration. 

Whatever  doubt  on  this  point  may  have  been  permitted  heretofore, 
there  can  be  none  at  the  present  time.  It  is  notorious  that  in  Great 
Britain  the  Honse  of  Commons  hears  the  accused  either  by  committee 
or  at  the  bar  of  the  House.  This  was  admitted  and  fixed  in  the  last 
great  case  of  impeachment  there,  that  of  Lord  Melville.  It  was  de- 
termined still  more  authoritatively  in  the  United  States,  in  the  last 
great  case  of  impeachment  here,  that  of  Judge  Peck.  The  doctrine  is 
declared,  in  the  name  of  the  House  of  Representatives,  by  the  leading 
manager,  Mr.  Buchanan,  now  President  of  the  United  States,  in  the 
following  words,  uttered  at  the  bar  of  the  Senate : 

'*The  voting  of  an  impeachment  in  the  House  of  Representatives 
should  never  be  a  mere  ex  parte  •proceeding  there,  though  it  ought 
always  to  be  so  considered  here.    The  power  of  impeachment  is  too 
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important,  the  expense  to  the  nation,  both  in  time  and  money,  is  too 
great  to  justify  the  House  in  proceeding  npon  mere  ex  jE>arfe  testimony 
presented  by  a  private  accuser.  Neither  the  investigating  committee 
nor  the  House  should  rest  satisfied  with  such  evidence  alone.  They 
ought  to  go  beyond  thi^  rule,  and  examine  so  much  testimony  as  to 
create  a  rational  belief  that  the  accused  is  guilty." — (Peck's  Trial, 

P-  427.) 

Mr.  Buchanan,  in  these  remarks^  suggests  a  distinction,  the  disre- 
gard of  which,  it  is  conceived,  is  the  source  of  prevalent  errors  on  the 
subject.  The  accusation  of  the  House  is  to  be  considered  by  the  Sen- 
ate as  an  ex  parte  one  when  presented  there  for  trial ;  but  it  is  not  to 
be  considered  or  treated  as  an  ex  parte  one  when  it  is  before  the  Hoose 
on  the  question  of  bringing  in  or  presenting  articles  of  impeachment. 
That  conclusion  is  dictated  by  considerations  of  justice  to  the  party  ac- 
cused, but  still  more  by  considerations  of  dignity  of  the  Hojse,  and 
its  duty  to  itself,  to  the  Senate,  and,  in  general,  to  the  government 
and  people  of  the  United  States. 

The  House  of  Bepresentatives,  therefore,  it  is  humbly  submitted,  is 
not  to  content  itself  with  inquiring  if  there  be  probable  cause  of  accu- 
sation ;  it  is  not  to  proceed  ex  partt ;  it  is  to  investigate  the  broad 
question  of  guilt  or  innocence;  it  is  limited  in  this  inquiry  to  charges 
of  malfeasance  in  office,  and  of  specific  acts  of  high  crime  or  misde- 
meanor, recognized  by  law,  and  capable  of  being  produced  in  distinct 
articles  of  impeachment;  of  the  actual  truth  of  which  the  House,  on 
its  conscience  and  honor^  is  to  be  satisfied  before  carrying  them  up  to 
the  bar  of  the  Senate. 

Nevertheless,  and  in  disregard  of  justice  and  of  parliamentary 
law,  when,  at  the  last  Congress,  the  memorials  which  are  now 
before  the  House  accusing  the  undersigned  of  high  crimes  and  mis- 
demeanors, were  first  received  and  considered,  the  charges  were  heard 
by  a  committee  of  the  House  ex  parte.  On  that  ex  parte  hearing,  a 
criminatory  report  was  made,  composed  largely  of  matters  not  official, 
and  not  in  any  sense  constituting  high  crimes  and  misdemeanors  ;  and 
with  the  report  of  the  committee  a  volume  of  ex  parte  evidence  was 
printed,  consisting  of  imperfect  records  of  judicial  proceedings,  and 
placed  in  the  series  of  the  documents  of  the  government.  It  that 
House  had  gone  farther  in  this  direction,  and  hjwl  proceeded  ex  parte 
to  frame  articles  of  impeachment  against  him,  the  undersigned  would 
have  had  less  cause  of  complaint,  being  confident  that  his  official  in- 
tegrity and  his  personal  honor  would  thus  have  been  vindicated  long 
since  by  a  full  and  impartial  trial  at  the  bar  of  the  Senate.  But  in 
consequence  of  this  action  on  the  part  of  the  last  House,  which,  by  its 
committee,  professed  to  proceed  ex  parte  as  a  grand  jury,  and  yet,  in 
violation  of  all  the  rules  applicable  to  such  a  proceeding,  printed  the 
ex  parte  evidence  taken  before  it,  the  undersigned  has  JSoJen  subject  to 
the  injury  of  being  forced  to  encounter  the  prejudices,  which  thus  had 
been  diff'used  among  his  countrymen,  and  may  possibly  have  reached 
the  members  of  the  present  Congress. 

^  The  undersigned,  however,  notwithstanding  the  circumstances  of 
disadvantage  to  him  under  which, •for  the  reasons  stated,  he  comes 
before  the  House,  does  not  hesitate  to  appeal  to,  and  to  rely  upon,  its . 
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exalted  sense  of  justice,  ia  the  consideration  of  the  charges  against 
him  now  a  second  time  presented  to  the  House. 

Three  memorials  praying  for  the  impeachment  of  the  undersigned, 
each  of  them  presented  in  a  previous  Congress,  have  been  called  up  in 
this  House,  and  referred  to  its  Committee  on  the  Judiciary.  Of  these 
memorials,  the  first,  that  of  William  Alexander,  had  been  considered 
in  the  thirty-second  Congress,  (1851-'52,)  and  by  it  rejected,  in  eflFect ; 
and  that  decision  has,  on  its  committee's  report,  been  confirmed  by  the 
present  House.  The  other  two  memorials,  one  in  the  name  of  Jacob 
Mussina,  and  the  other  in  that  of  Eliphas  Spencer,  are  now,  upon  a 
divided  report  of  its  committee,  to  undergo  the  judgment  of  the 
House. 

The  memorial  subscribed  by  Jacob  Mussina,  like  that  subscribed  by 
Eliphas  Spencer,  as  appears  by  the  evidence  before  the  committee^  is 
morally  and  really  the  act  of  Simon  Mussina.  He,  as  himself  testifies, 
prepared,  drafted,  blocked  out  both  memorials.  He  appears  here,  not 
as  counsel  to  conduct  a  prosecution,  but  in  the  anomalous  character  of 
the  agent  of  two  prosecutors,  not  apparently  in  virtue  of  any  power 
of  attorney,  if  there  could  be  a  power  ot  attorney  for  such  a  purpose, 
but  on  his  personal  declaration.  As  such  agent,  though  not  a  pro- 
fessional person  conversant  with  the  law,  he  yet  presumes  to  prefer 
charges  of  imputed  legal  errors  on  the  part  of  the  undersigned  ;  and 
with  still  greater  temerity  he  presumes  to  prefer  numerous  charges 
of  fact,  of  all  which,  as  he  admits  on  oath,  he  has  no  personal  knowl- 
edge. The  extraordinary  circumstance  of  the  volunteer  personation 
of  Jacob  Mussina  and  Eliphas  Spencer  by  Simon  Mussina  is  important, 
as  it  will  hereafter  be  seen,  to  be  borne  in  mind,  in  appreciating  the 
matters  of  charge  contained  in  the  ^wo  memorials. 

The  memorial  in  the  case  of  Jacob  Mussina  suggests  numerous 
charges  in  form,  reducible  to  four  only,  in  substance,  namely : 

1.  Imputed  errors  of  law  in  the  trial  of  a  suit  in  chancery  before 
the  undersigned,  entitled  Cavazos  and  others  against  Stillman  and 
others,  upon  which  alleged  errors  of  law  corrupt  partialit  is  infer- 
entially  imputed. 

2.  Imputed  oppression  as  to  the  appeal  of  the  case  to  the  Supreme 
Court. 

3.  Imputed  oppression  in  a  case  incidental  to  this^  th^t  of  the  United 
States  against  Mussina. 

4.  Imputed  irregularities  in  the  summoning  of  jurors  for  service  in 
the  district  court. 

I  will  take  leave  to  speak  of  this  fourth  charge  first,  disposing  of 
it  in  a  very  few  words 

This  matter  of  charge  is  independent  of  any  of  the  particular  facts, 
of  personal  relation,  which  concern  either  Jacob  Mussina  or  Eliphas 
Spencer,  or  the  special  interests  of  Simon  Mussina.  It  alleges  that,  at 
the  June  term  of  the  court,  185  ^,  the  undersigned  made  an  order  di- 
recting the  marshal  not  to  summon  jurymen,  for  the  court  to  be  held 
at  Brownsville,  from  the  counties  of  Cameron,  Starr,  Webb,  and 
Hidalgo,  which  are  within  the  judicial  district  of  Brownsville  ;  and 
that  such  jurors  were  not  drawn  by  ballot,  as  required  by  the  statutes 
of  the  State  of  Texas,  in  conformity  with  the  acts  of  Congress. 
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The  facts  are  these :  Sundry  suits  were  pending  at  Brownsville,  in- 
stituted by  Mr.  William  G.  Hale,  of  Galveston,  as  counsel  for  the 
plaintiffs,  against  persons  residing  in  the  district  of  Brownsville.  Mr. 
Hale  desired  to  have  these  cases  transferred  for  trial  to  Galveston,  on 
account  of  the  difiSculty  of  obtaining  impartial  jurors  in  that  neigh- 
borhood, because  of  the  common  interest  of  the  inhabitants  in  the 
questions  at  issue.  Mr.  Power,  acting  for  the  defendants,  opposed 
tnis,  arguing  the  inconvenience  of  carrying  numerous  witnesses  to  Gal- 
veston ;  and  accordingly,  on  written  application  by  him  and  others, 
it  was  ordered  that  the  venue  for  the  next  term  of  the  court  should 
run  to  counties  other  than  those  constituting  the  district  of  Browns- 
ville. This  order  was  founded  on  obvious  reasons  of  justice,  and  per- 
fectly consonant  with  the  express  letter  of  the  law,  which  requires  that 
jurors  for  service  in  the  courts  of  the  United  States  ''shall  be  returned, 
as  there  shall  be  occasion  for  them,  from  such  parts  of  the  district, 
from  time  to  time,  as  the  court  shall  direct,  so  as  shall  be  most  fa- 
vorable to  an  impartial  trial.** — (Act  of  Congress  of  September  24, 
1789,  sec.  29,  Laws  United  States,  vol.  1,  p.  88.) 

As  to  the  mode  of  drawing  jurors,  that,  if  irregular,  was  the  act 
of  the  marshal,  as  fully  appears  by  the  evidence  before  the  committee, 
and  not  of  the  court.  In  whatever  form  done,  it  was  never  made  the 
cause  of  exception  or  challenge  by  any  party,  plaintiff,  or  defendant, 
in  any  cause  whatever.  But  there  was  not,  it  is  conceived,  any  ir- 
regularity in  the  matter  ;  for,  as  proved  before  the  committee,  jurors 
for  the  court  were  obtained  in  a  manner  conforming  as  near  as  possi- 
ble to  the  statutes  of  Texas,  in  obedience  to  the  provision  of  the 
federal  law,  that  '^jurors  in  all  cases,  to  serve  in  the  courts  of  the 
United  States,  shall  be  designated  by  lot  or  otherwise,  in  each  State 
respectively,  according  to  the  mode  of  forming  juries  therein  now 
practised,  so  far  as  the  laws  of  the  same  shall  render  such  designation 
practicable  by  the  courts  or  marshals  of  the  United  States.** — {Ut 
supra.) 

To  comprehend  thoroughly  the  case  of  Cavazos  against  Stillman,  it 
is  necessary  to  give  account  of  the  nature  and  history  of  that  case. 

It  was  a  suit  in  equity  in  the  district  court  of  Texas,  instituted  at 
the  January  term,  1849,  and  decided  at  the  January  t^rm,  1852,  It 
was  a  bill  of  peace.  The  original  parties  were  Rafael  Garcia  Cavazos 
and  wife  and  six  others,  all  in  name  and  in  fact  citizens  of  the  Mexi- 
can republic,  complainants;  and  Charles  Stillman,  Kichard  Fitz- 
patrick,  Patrick  C.  Shannon,  Samuel  A.  Belden,  and  W.  W.  Chap- 
man, all  in  name  and  in  fact  citizens  of  Texas,  defendants. — (Trans- 
cript, p.  1.)  ^ 

In  the  course  of  the  preliminary  or  incidental  proceedings  in  the 
case,  the  bill  underwent  several  amendments.  Four  of  the  plaintifib 
were  made  defendants  by  their  own  consent,  (Trans.,  p.  42,)  they  ap- 
pearing as  such  in  person  or  by  counsel,  (Trans.,  p.  27,)  in  accord- 
ance with  a  rule  of  practice  in  chancery,  sanctioned  by  the  Supreme 
Court. — (Wisner  vs.  Barrett,  Washington's  Reps.,  vol.  4,  p.  642; 
Greely  vs.  Smith,  Story's  Reps.,  vol.  3,  p.  76.)  The  complainants 
dismissed  their  bill  as  to  two  of  the  defendants.  Chapman  and  Fitz- 
patrick.— (Trans.,  p.  205.)     And  Jacob  Mussina,  styled  *' citizen  of 
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the  said  State  of  Texas,"  was  made  defendant,  (Trans.,  p.  42,)  on  the 
express  application  of  his  agent,  Simon  Mussina  — (Mr  Hale's  State- 
ment, p.  7.)  All  the  defendants  appeared. — (Trans.,  pp.  43,  31,  56, 
146,  148.) 

The  matter  in  dispute  was  a  part  of  the  lands  constituting  the  site 
of  the  town  of  Brownsville.  Of  the  defendants,  Stillman,  Belden,  and 
Mussina  claimed  to  hold  under  the  city  of  Matamoras,  on  the  ground 
that  the  land,  although  originally  the  property  of  Cavazos  or  his  an- 
cestors, had  been  taken  from  them  by  process  of  expropriation  for 
public  uses  as  ejidos  or  commons  of  that  city.  The  plaintiflFs,  on  the 
other  hand,  stood  on  their  title  by  ancient  grant  from  Spain  to  Jose 
Salvador  de  la  Garza,  with  possession,  denying  the  alleged  expropri- 
ation to  the  public  uses  of  the  city  of  Matapioras,  and  of  course  deny- 
ing all  pretended  title  derived  under  such  assumed  expropriation,  and 
demanding  to  have  their  title  quieted  by  authority  of  law. — (Mr. 
Hartley's  testimony,  p.  408.) 

Simon  Mussina,  as  attorney  in  fact  of  Jacob  Mussina,  participated 
in  all  the  proceedings  in  person,  and  by  successive  or  joint  counsel  of 
more  or  less  eminence,  namely:  Messrs.  Johnson  and  Swett,  F.  H. 
Merriman,  Volney  E.  Howard,  M.  M.  Potter,  0.  C.  Hartley,  and 
Alexander  and  Atchison,  (Trans.,  passim j  Testimony,  pp.  3d4,  402, 
270,)  and  the  case  was  fully  tried,  and  fairly  and  completely  argued 
on  its  merits,  and  with  a  vast  body  of  exhaustive  evidence,  (Trans., 

E.  268,)  and  finally  decided  on  its  merits,  to  the  effect  that  Cavazos 
ad  the  superior  title,  and  that  of  course  Mussina  and  his  particular 
associates,  Stillman  and  Belden,  had  none. — (Trans.,  p.  1062.)  The 
proper  legal  consequence  followed,  of  a  decree  to  give  peace  to  the 
title  of  Cavazos. 

The  undersigned  feels  entirely  confident  that  any  competent  jurist 
who  shall  take  the  pains  to  examine  the  transcript  in  this  case  will 
concur  with  him  in  conclusion.  In  fact,  the  legislature  of  Texas  did 
subsequently,  by  act  of  February  8,  1852,  confirm  the  grant  in  ques- 
tion to  the  heirs  and  assigns  of  Jose  Salvador  de  la  Garza.  And  as 
to  the  counter  claim  of  Stillman,  Belden,  and  Mussina,  that  whole 
matter  came,  by  the  act  of  Mussina  himself,  before  the  supreme  court 
of  the  State  of  Louisiana,  which  adjudged,  June  term,  1856,  not  only 
that  the  title  of  Cavazos  was  good  as  against  Stillman,  Belden,  and 
Mussina,  but  also  and  especially  that,  as  between  himself  and  his  co- 
defendants,  Mussina  had  no  title  whatever,  nor  any  interest  in  the 
cause. — (Mussina  w.  Ailing,  Louisiana  Annual  Reps.^  vol.  11,  p.  568.^ 
Mussina  took  no  appeal  from  the  decree  of  the  district  court,  ana 
made  no  proper  movement  to  take  any  until  some  time  in  January, 
1857,  a  few  days  before  the  expiration  of  the  five  years  allowed  him 
for  that  purpose  by  the  act  of  Congress. — (Mussina  Petitioner,  How- 
ard's Reps.,  vol.  20,  p.  — .) 

Shannon  took  an  appeal  July,  1856,  four  and  a  half  years  after  the 
decree,  but  did  not  take  it  lawfully,  as  expressly  decided  by  the  Su- 
preme Court.  —  (Shannon  vs.  Cavazos  et  oZ.,  Howard's  Rep.,  vol. 
20,  p.  -.) 

Now,  it  is  upon  such  a  case,  and  so  situated,  that,  for  imputed 
technical  errors  of  the  judge  in  the  course  of  the  trial,  Simon  Mussina, 
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in  the  name  of  Jacob  Mussina,  charges  corruption  by  inference  only 
from  such  imputed  legal  errors  ;  for  there  is  no  proof,  not  a  tittle  nor 
shadow  of  evidence,  to  justify  the  charge.  But  it  is  perfectly  mani- 
fest that  corruption  is  never  to  be  imputed  from  the  mere  act  of  erro- 
neous rulings  at  nm  prius.  If  it  were  so,  what  judge  would  escape 
the  charge?  His  errors,  if  any,  are  to  be  corrected  on  appeal,  if  mate- 
rial to  the  case  in  the  judgment  of  the  Supreme  Court. 

And  if  the  undersigned  were  corrupt  m  the  case,  in  whose  favor 
and  by  whom  was  he  corrupted?  Not  by  or  for  the  winning  party. 
Mr.  Hale,  the  counsel  for  tne  complainants,  pronounces  the  allegation 
a  scandalous  falsehood,  and  declares  that  if  any  such  intimation  be 
applied  by  Mussina  to  him  he  will  prosecute  for  libel  or  perjury.— 
(Statement,  p.  8.) 

The  undersigned  need  hardly  say  that  he  also,  for  himself,  repeb 
the  false  charge  with  indignation  and  scorn  ;  and  that  he  has  no  in- 
terest, directly  or  indirectly,  in  the  cause,  or  in  common  with  any  of 
the  complainants.  He  decided  the  case,  after  a  long  and  patient 
hearing,  and  with  ample  consideration  of  everything  said  in  it  by  or 
for  Mussina,  and  he  decided  it  as  he  thought,  and  now  thinks,  cor- 
rectly ;  and  for  such  just  and  rightful  decision  of  the  case  he  is  no 
more  subject  to  the  imputation  of  corruption  than  was,  in  like  circum- 
stances, and  for  a  like  decision  in  substantially  the  same  case,  the 
supreme  court  of  the  State  of  Louisiana. 

And  did  the  undersigned  err  in  any  of  his  rulings  in  the  case  as 
alleged  by  Mussina?  This  he  denies,  and  he  prays  the  attention  of 
the  House  to  the  imputed  errors. 

1.  First,  it  is  alleged  that  he  acted  unjustly  in  '^  sustaining  the 
bill  of  complaint,  afler  the  master  had  reported  that  the  soliciter  of 
the  complainants  had  no  authority  to  institute  the  suit,  from  which 
no  appeal  was  taken,"  (meaning,  apparently,  to  which  no  exception 
was  taken.) 

This  statement  is  incorrect,  and  substantially  untrue.  The  motion 
to  which  it  refers  was  made  by  two  of  the  defendants  only,  Fitzpat- 
rick  and  Shannon,  and  by  them  afterwards  withdrawn. — (Trans., 
p.  40.)  Of  course  the  whole  question  fell  to  the  ground,  and  neither 
called  for  nor  could  receive  any  attaining  act  on  the  part  of  the 
undersigned. 

2.  Secondly,  it  is  alleged  that  the  undersigned  ordered  that  certain 
of  the  complainants,  who,  by  the  sworn  averments  of  the  bill,  were 
citizens  of  Mexico,  should  be  stricken  from  the  bill  (as  complainants) 
and  made  defendants,  by  averring  on  the  record  that  they  were  citi- 
zens of  Texas. 

That  is  incorrect,  and  in  substance  untrue.  It  was  by  consent  that 
these  parties  became  defendants,  and  they  voluntarily  appeared  as 
such.  There  was  no  sworn  averment  of  the  bill  as  to  their  citizenship; 
nor  is  the  point  material.  There  might  lawfully  be  alien  defendants 
as  well  as  plaintiflfs  by  consent,  (Mason  vs  Ship  Blaireau,  Cranch's 
Rep.,  vol.  2,  p.  240;  Piquignot  r*.  Pennsylvania  Railroad,  Howard's 
Rep.,  vol.  16,  p.  104.)  And,  if  it  were  otherwise,  that  would  not 
affect  the  jurisdiction  of  the  court  as  to  other  competent  parties. 
(Conolly  vs.  Taylor,  Peter's  Rep.,  vol.  2,  p.  566,  and  other  cases.) 


MEMORIAL  OP  JOHN   C.   WATROUS.  9 

3.  Thirdly,  it  is  alleged  that  the  court  proceeded  in  the  case  without 
proper  averments  of  citizenship,  and  though  one  of  the  parties  in 
question  was  incompetent  by  non-aci;e. 

That  is  incorrect.  These  parties  all  appeared  voluntarily  by 
answer  or  counsel,  the  party  under  age  by  his  guardian.  Besides 
which  the  decree  did  not  impair  any  rights  of  these  parties,  and  they 
only  could  object — Mussina  cannot  for  them. — (Harrison  vs.  Uraun, 
Story's  0.  C.  Rep.,  vol.  1,  p.  64.)  Of  course,  they  not  objecting, 
their  personal  character  is  a  matter  which  does  not  concern  the  under- 
signed, nor  can  it  be  of  any  importance  to  the  House  of  Representatives. 

The  undersigned  will  dispose  hereof  a  question,  which,  though  not 
distinctly  presented  by  the  memorial  as  a  ground  of  charge,  yet  has 
occurred  to  him  as  one  possible  to  enter  into  the  mind,  and  that  is, 
whether,  considering  the  alienage  of  the  complainants,  they  were  in- 
competent to  sue  for  the  possessioa  of  land  in  Texas. 

That  important  question  of  law  has  been  much  debated  of  late 
years.  It  was  not  very  distinctly  raised,  nor  prominently  presented, 
in  the  case  of  Cavazos  vs,  Stillman.  And  yet,  in  one  of  the  motions 
of  the  defendant,  Mussina,  the  point  appeared  ;  it  being  said  there  that 
^*  the  court  has  no  jurisdiction  over  the  cause  under  the  treaty  of 
Guadalupe  Hidalgo.*' — (Trans.,  p  240.)  The  allusion  here  undoubt- 
edly was  to  the  present  question,  and  was  so  understood  by  the  court ; 
the  disability  of  aliens  in  certain  respects  being  removed  by  that 
treaty,  and  so  removed  in  Texas,  if  it  applies  to  that  State.  Hence 
the  undersigned  was  compelled  to  reflect  on  the  subject,  and,  so  re- 
flecting, he  came  to  the  conclusion  that  probably  the  treaty  does  in 
this  respect  apply  to  Texas  ;  but  if  not,  yet,  on  the  general  principles 
of  law,  it  was  competent  for  an  alien  to  sue  for  land  in  that  State. 

Did  he  err  in  this?  If  so  that  was  for  the  Supreme  Court  to  de- 
termine. In  fact  the  undersigned  had  occasion  subsequently  to  con- 
sider the  same  question  (distinctly  and  specifically  presented  to  him 
for  consideration)  in  two  cases,  upon  full  argument  by  counsel,  and 
he  came  to  the  same  conclusion  on  the  point  as  in  the  case  of  Cavazos 
V8.  Stillman.  In  the  first  of  these  cases,  the  Supreme  Court  has  since 
decided  that  the  right  of  aliens  could  not,  in  their  opinion,  be  sus- 
tained on  the  letter  of  the  treaty  of  Guadulupe  Hidalgo,  (McKenney 
V8.  Saviego,  Howard's  Rep.,  vol.  18,  p.  235  ;)  but  in  the  second  of 
these  cases  the  Supreme  Court  maintained  the  right  of  the  alien  une- 
quivocally, upon  general  principles,  and  so  in  effect  confirmed  and 
ratified  the  conclusions  of  the  undersigned. — (Jones  V8,  Mr.  Masters, 
Howard's  Rep.,  vol.  20,  p. .) 

4.  Fourthly,  it  is  charged  that  the  undersigned  admitted  the  depo- 
sition and  numerous  important  affidavits  of  William  G.  Hale,  the 
solicitor  of  the  complainants,  that  Mr.  Hale's  testimony  was  material, 
and  that  he  was  interested  in  the  cause. 

The  statement  is  incorrect  in  fact.  Most  if  not  all  of  the  affidavits 
related  to  the  service  of  papers,  in  regard  to  which  the  affidavits  of 
interested  parties  are  constantly  admitted  in  chancery. 

As  to  the  deposition  of  Mr.  Hale,  that  was  received  in  obedience,  as 
the  undersigned  conceives,  to  the  settled  rules  of  the  law  of  evidence, 
it  appearing  that  the  interest  of  Mr.  Hale  was  contingent  only,  not 
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direct;  not  by  the  direct  legal  operation  of  the  judgment  in  the  caae. 
In  all  the  books  of  authority  it  is  laid  down  that  such  an  inter^t  as 
his  does  not  disqualify. — (See  Greenleaf's  Ev.,  vol.  1,  sec.  390; 
Gresley's  Equity  Ev.,  p.  252.)  Numerous  cases  might  be  cited  to 
the  same  effect.  It  will  suflSce  to  refer  to  a  very  late  case  in  the  State 
of  Texas  itself,  in  which  the  same  point  was  ruled  in  the  same  way  by 
the  supreme  court  of  that  State. — (Brigham  vs.  Carr,  March,  1850, 
MS.) 

5.  Fifthly,  it  is  charged  that  the  undersigned  permitted  Robert  H. 
Hord,  counsel  for  defendants,  a  witness  covertly  interested  against 
them,  to  testify  at  the  hearing  of  said  cause,  and  sustained  his  refusal 
to  answer  a  proper  and  legal  question  to  show  that  be  had  collusire 
interest  adverse  to  the  memorialist. 

It  is  most  remarkable  that  the  proceeding  of  the  court  in  this  matter 
should  be  made  subject  of  complaint.  Mr.  Hord  stated  on  his  voir 
dire  that  he  was  interested  both  ways,  but  more  for  the  defendants  than 
for  the  complainants,  by  whom  he  was  called.  Surely,  if  the  com- 
plainants were  content  with  a  witness  so  situated,  the  defendants 
might  well  be,  and  especially  the  witness  being  their  own  counsel. 
But  Mr.  Hord  was  a  competent  witness,  according  to  all  the  authori- 
ties, on  the  principle  of  balanced  interest;  (Greenleaf's  Ev.,  vol  1, 
sec.  391 ;)  and  no  question  of  the  relation  between  him  and  his  co- 
defendants  could  avail  to  deprive  the  complainants  of  the  right  to 
his  testimony. 

Of  course  the  interest  of  Mr.Hord  was  not  a  "  covert"  one;  it  was 
openly  avowed.  Nor  was  it  "  a  cdUtisive  interest  adverse  to  the  me- 
morialist," but  a  notorious  one,  Mr.  Hord  denying  in  his  examina- 
tion that  Mussina  had  any  interest  whatever  in  the  lands  in  dispute, 
and  that  declaration  of  his  being  made  good  subsequently  by  the 
decision  of  the  supreme  court  of  Louisiana,  ^ut  all  that  is  of  no 
concern  to  the  undersigned. 

6.  Sixthly,  it  is  charged  that  the  undersigned  took  and  held  juris- 
diction, so  as  to  enter  up  a  decree  against  Mussina,  although  by  the 
latter's  answer,  it  appeared  that  he  was  a  citizen  of  Louisiana. 

There  is  in  this  charge  such  a  combination  of  bad  faith,  perversion 
of  facts,  and  misstatements  of  law,  as  when  exposed,  cannot  fail  to 
excite  the  surprise  of  the  House. 

Jacob  Mussina  was  made  a  defendant  at  the  express  request,  as 
already  stated,  of  Simon  Mussina.  In  truth  it  was  Simon  Mussina, 
acting  in  the  name,  and,  to  use  the  language  of  the  memorialist,  under 
the  ** covert"  of  Jacob  Mussina,  by  the  style  of  ** citizen  of  the  State 
of  Texas." 

Now,  it  is  well  settled,  by  decisions  of  the  Supreme  Court  that  such 
an  averment  is  conclusive,  unless  negatived  and  disproved  by  regular 
proof,  (Sheppard  vs.  Graves,  Howard's  Rep.,  vol.  14,  p.  505;)  and 
the  objection  must  be  pleaded  in  abatement,  or  presented  by  some 
equivalent  motion  for  the  consideration  and  determination  of  the 
court. — (Jones  vs.  League,  Howard's  Rep.,  vol.  18,  p.  76.)  But 
Mussina  made  no  such  plea  or  motion.  He  raised  questions  at  suc- 
cessive stages  of  the  case,  regarding  the  citizenship  of  other  parties, 
and  denied  jurisdiction  as  to  them  ;  he  never  suggested  the  least  doubt 
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of  the  competency  of  the  jurisdiction  m  so  far  as  regarded  himself. 
He  undertook,  without  right,  to  except  for  others  ;  he  did  not,  w^ere 
perhaps  he  mi^ht  have  done  it,  take  exception  in  his  own  right. 

Simon  Mussina,  as  attorney  in  fact  for  Jacob,  was  present  daring 
the  final  hearing,  as  well  as  in  the  preliminary  proceedings  of  the 
cause.  Numerous  motions,  affidavits,  or  other  legal  acts  were  made 
or  presented  in  his  name,  and  by  his  asent  or  solicitors.  No  excep- 
tion to  the  jurisdiction  was  taken  in  his  behalf.  How,  under  such 
circumstances,  was  the  undersigned  to  say  or  assume  that  he  was  not 
a  competent  party,  because  not  a  citizen  of  Texas  ? 

It  is  true,  as  the  transcript  now  shows,  that  in  his  answer  Jacob 
Mussina  is  described  as  a  citizen  of  Louisiana,  whether  purposely,  and 
with  some  ulterior  thought,  or  whether  by  inadvertence,  does  not  dis- 
tinctly appear.  But  the  attention  of  the  undersigned  was  not  called 
to  this  fact,  nor  was  he  conscious  of  its  existence.  If  he  had  been  that 
would  have  made  no  difference,  in  view  of  the  rule  of  law  that  the 
averment  of  citizenship  in  the  amended  bill  could  be  contradicted 
only  by  special  plea  and  proof. 

To  appreciate  the  injustice  of  this  charge,  it  needs  only  to  reverse 
the  facts,  and  to  suppose  the  undersigned  to  have  refused  to  consider 
Mussina  as  a  competent  party  defendant,  because  described  in  his 
answer  as  a  citizen  of  Louisiana.  That  would,  indeed,  have  been  a 
volunteer  act  of  injustice,  not  called  for  by  any  motion  or  plea^  not 
sanctioned  by  the  law  ;  and  such  an  act,  to  the  contrary  of  the 
frivolous  charge  now  made,  would  have  afforded  good  cause  for  the 
animadversion  of  the  House. 

Such,  and  such  only,  are  the  rulings  in  the  case,  the  imputed  ille- 
gality of  which  is  made  the  ground  work  of  a  charge  of  inferential 
corruption.  Two  imputed  errors  in  ruling  upon  the  competency  of 
evidence  in  a  transcript  of  more  than  one  thousand  pages  I  The 
undersigned  ventures  to  say  that  after  years  of  sedulous  and  malevo- 
lent criticism  have  been  applied  to  this  case,  the  fact  that  only  two 
subjects  of  exception  of  this  class,  and  two  or  three  as  to  the  character 
and  competency  of  parties,  are  now  indicated,  is  the  strongest  possible 
evidence  of  the  unimpeachable  integrity  of  his  acts  in  the  premises. 
He  appeals  with  confidence  to  the  judgment  of  every  member  of  the 
House  acquainted  with  legal  proceedings,  whether  by  practice  at  the 
bar  or  by  the  discharge  of  judicial  functions  on  the  bench — he  appeals 
to  the  files  of  the  Supreme  Court  and  the  reports  of  its  decisions  in 
support  of  the  assertion  that  the  imputed  errors  in  this  case,  instead 
of  being  such,  and  so  many  as  to  be  suggestive  of  corruption,  are  the 
contrary  of  this^  and  are  much  less,  in  number  and  in  quantity,  than 
the  zeal  of  disappointed  litigants  and  of  ingenious  counsel  are  accus-* 
tomed  to  find  in  voluminous  chancery  suits  reviewed  by  the  Supreme 
Court. 

The  futility  of  the  allegation  on  this  point  is  further  shown  by  the 
significant  fact  that,  as  the  printed  transcript  of  the  case  evinces  of 
the  rulings  in  the  case  before  the  hearing,  there  were  nineteen  in  favor 
of  the  complainants  and  eleven  in  favor  of  the  respondents  ;  and  at 
the  hearing  twenty-two  in  favor  of  the  complainants  anditwenty-three 
in  favor  of  the  respondents.     In  such  a  state  of  things,  is  it  not  the 
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mere  wantonness  of  unjust  accusation  to  select  two  or  three  only  out 
of  this  mass  of  rulings,  and  thereupon  to  argue  or  infer  corrupt  par- 
tiality ?  With  what  semblance  of  reason  or  fairness  can  it  be  assumed 
that  one  of  the  defendants  in  a  chancery  suit  is  always  and  neces- 
sarily right  in  every  point  or  motion  which  he  makes,  and  that  his  co- 
defendants,  as  well  as  the  complainants,  are  always  and  necessarily  in 
the  wrong  in  every  point  or  motion  ?  Or  will  the  House  take  up  this 
transcript  of  1,087  pages  and  rehear  this  case,  as  if  on  appeal?  If  so, 
must  they  not  hear  the  parties  ?  Is  one  of  the  parties,  and  he  alone, 
to  be  heard  against  all  the  other  parties^  under  the  pretence  of  an  ap- 
plication to  the  House  for  the  impeachment  of  the  undersigned? 
Would  not  that  be  to  the  utter  perversion  of  all  justice  in  the  land? 
Would  not  that  be  mere  usurpation  of  the  office  of  the  Supreme  Court 
of  the  United  States  ? 

If  in  the  preparation,  hearing,  and  rendition  of  decree  in  this  case, 
the  undersigned  erred,  the  parties  aggrieved  had  their  remedy  in  law. 
Objection  occurs  in  the  progress  of  the  case  to  the  entertainment  here 
of  a  bill  of  peace.  Certainly,  if  there  be  any  question  calling  for  such 
a  form  of  remedy,  it  is  where  the  controversy  involves  the  title  of  the 
entire  site  of  an  inhabited  town.  But  if  the  court  erred  in  entertain- 
ing the  bill,  that  was  for  the  Supreme  Court  to  say.  So  with  regard 
to  the  question  of  jurisdiction,  and  of  the  competency  of  the  com- 

Slainants  to  seek  relief  in  the  form  admitted — questions  affecting  the 
ecree  itself,  and  which  the  court  therefore  reserved  as  the  transcript 
shows,  to  the  final  hearing,  with  the  whole  case  before  it ;  if  the 
undersigned  erred  in  this,  the  parties  had  their  remedy  at  the  bar  of 
the  Supreme  Court. 

The  undersigned  conceives  that  in  all  this  he  decided  rightfully, 
according  to  the  law  and  the  evidence  before  him ;  but  if  it  were 
otherwise,  he  humbly  submits  that  the  case  cannot  be  tried  anew  by 
the  House  of  Representatives. 

If  aggrieved  by  the  decree  in  the  case,  why  did  not  Mussina  appeal 
to  the  Supreme  Court,  either  in  conjunction  with  the  other  defendants 
or  alone,  if  they  refused  to  co-operate,  as  he  well  might,  according  to 
the  manner  of  proceeding  familiar  to  practitioners  in  the  courts  of  the 
United  States? — (Forgay  vs.  Conrad,  Howard's  £ep.,  vol.  6,  p.  201; 
Todd  vs,  Daniel,  Peters' flep.,  vol.  16,  p.  521.) 

He  alleges,  indeed^  and  makes  the  allegation  a  subject  of  charge 
againft  the  undersigned,  that  the  court,  by  rendering  its  decree  at 
January  term,  1852,  was  guilty  of  "  embarrassing,  if  not  entirely  de- 
feating," the  right  of  the  memorialist  to  an  appeal,  according  to  law. 

The  utter  groundlessness  of  this  charge  is  rendered  self-evident  by 
the  fact  that,  whatever  might  have  happened  at  that  term,  the  party 
still  had  five  years  in  which  to  claim  an  appeal,  and  that  be  took  no 
step  to  that  end  until  a  few  days  before  the  expiration  of  the  five 
years.  It  is  insulting  to  the  sense  of  the  House  to  pretend,  as  the 
memorialist  does,  that  an  appeal  was  or  could  have  been  defeated,  or 
even  embarrassed,  by  any  possible  incident  limited  in  time  to  the 
term  at  which  the  decree  was  rendered.  But  what  were  these  inci- 
dents which,  occurring  at  the  time  of  the  rendition  of  the  decree,  pre- 
vented an  appeal  at  any  time  during  the  whole  of  the  next  five  years? 
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The  memorialiBt  alleges,  in  the  first  place,  that  it  was  reported  on 
information  derived  from  the  undersigned  that  no  court  would  be 
held  at  that  term  ;  and  he  speaks  afterwards  of ''  the  statement  of  the 
said  judge  in  this  regard."  There  is  not  a  word  of  evidence  in  the 
case  to  support  this  allegation,  and  the  allegation  is  untrue;  the 
undersigned  gave  no  such  information ;  he  made  no  such  statement. 

In  the  second  place,  the  memorialist  alleges  that  the  undersigned 
pronounced  the  decree  at  that  term,  without  doing  any  other  business 
on  the  chancery  side  of  said  court.  That  is  untrue.  It  is  in  evidence 
that  the  undersigned  made  eleven  orders  in  chancery  at  that  term,  in 
addition  to  seventy-seven  other  orders  in  various  cases  before  the 
court. 

The  memorialist  further  alleges  that,  by  reason  of  his  not  expecting 
a  decree  at  that  term,  he  omitted  to  attend  for  the  purpose  of  claiming 
an  appeal.  This  allegation  improperly  assumes  that  an  appeal  could 
be  taken  only  at  that  term,  whilst  in  fact  it  could  be  taken  at  any  time 
during  the  subsequent  five  years.  But  in  truth  the  memorialist  had 
no  right  or  reason  to  presume  or  suppose  that  the  decree  would  be 
delayed ;  for  the  record  shows  that,  at  the  previous  term,  when  the 
cause  was  heard,  an  order  was  made  expressly  designating  the  next 
term  as  the  time  for  the  rendition  of  the  decree.— (Trans.,  p.  257.) 
And  by  the  oral  evidence  taken  by  the  committee  of  the  House  it 
appears  that  Simon  Mussina  was  present  when  that  order  was  made, 
and  that  the  postponement,  though  resisted  by  other  parties,  was 
granted  in  deference  to  the  wishes  and  interests  of  Jacob  Mussina. 

It  is  in  evidence,  also,  that  Mr.  Atchison,  one  of  the  counsel  of 
Mussina,  had  notice  of  the  actual  time  of  the  decree,  and  objected 
to  its  being  rendered  then,  not  because  of  the  absence  of  Mussina,  but 
that  of  another  of  his  counsel,  Mr.  Howard.  But  the  undersigned 
having  already,  against  the  remonstrance  of  other  parties,  delayed  his 
decree  for  the  space  of  six  months,  could  not,  consistently  with  his 
public  duty,  longer  delay  it,  and  especially  not  for  a  reason  so  entirely 
futile  as  the  absence  of  a  single  one  of  the  many  counsel  of  Mussina. 

In  addition  to  this,  it  appears  that  the  court  remained  in  session 
for  nearly  two  days  after  the  rendition  of  the  decree,  afibrding  to 
counsel  ample  time  to  claim  and  perfect  an  appeal,  if  they  had  seen 
fit. 

There  is  another  series  of  incidents  relating  to  the  question  of  appeal, 
which  figure  largely  in  the  evidence  before  the  committee,  and  to 
which  the  undersigned  begs  the  careful  attention  of  the  House. 

Patrick  C.  Shannon,  one  of  the  defendants,  took  an  appeal,  in  July, 
1856,  as  hereinbefore  stated,  by  his  solicitor,  Mr.  Philip  C.  Tucker. 
The  undersigned  has  been  informed,  and  believes,  that  at  that  time 
Mussina  was  invited  to  join  in  the  appeal,  but  refused.  Acting, 
however,  it  would  seem,  on  this  occasion,  as  upon  so  many  others  in 
the  matter  of  inquiry  before  the  House,  in  the  name  of  others  rather 
than  in  his  own  person,  so  as  to  have  the  benefit  of  their  acts  without 
the  responsibility,  Simon  Mussina  assumed  the  charge  of  Shannon's 
appeal,  and  entered  the  same  with  the  clerk  of  the  Supreme  Court. 
What  is  singular,  he  presented  it  as  the  appeal  of  Mussina  as  well  as 
of  Shannon.      That  representation   was  of  course  contrary  to  the 
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truth.  And  it  does  not  appear,  save  by  his  own  declaration,  i^hat 
authority,  if  any,  Simon  Mussina  had  to  represent  Shannon.  That 
is  a  matter  the  more  questionable,  if  it  be  true,  as  the  undersigned  has 
been  assured  and  believes,  that  Shannon  had  actually  deceased  prior 
to  or  during  the  performance  of  these  acts  by  Simon  Mussina  in  his 
name. 

However  this  may  be,  it  was  apparent  on  the  examination  of 
Shannon's  appeal  that  it  could  not  be  sustained,  because  it  had  been 
taken  without  joinder  of  his  co-defendants,  and  yet  without  summoDS 
and  severance.  For  this  cause  the  appeal  was  dismissed  at  the  late 
term  of  the  Supreme  Court. 

In  view  or  in  anticipation  of  this  event  it  was,  and  not  before,  that 
Mussina  undertook  to  take  an  appeal  from  the  decree  in  favor  of 
Cavazos.  He  professes,  in  his  memorial,  to  believe  that  the  decree 
was  invalid  on  its  merits,  as  well  as  for  defect  of  parties,  want  of 

{'urisdiction,  erroneous  rulings,  and  corruption  of  the  court.  And  yet 
le  lies  by,  and  takes  no  appeal  or  other  steps  for  the  lawful  assertion 
of  his  pretended  rights,  while  pursuing  side  issues  of  claim  of  damage 
against  his  co-defendants  in  another  State,  and  side  issues  here  of 
impeachment  of  the  undersigned  ;  and  the  undersigned  most  respect- 
fully submits  to  the  House,  upon  the  evidence  before  its  committee, 
that  the  professed  attempt  at  appeal,  which  he  at  length  made,  was  a 
pretence  only,  a  simulated  application  for  appeal,  devised  for  the 
purpoBC  of  having  new  cause  of  reproach  against  the  undersigned,  and 
of  thus  prejudicing  him  in  the  eyes  of  the  House. 

The  facts  in  this  respect  are  as  follows :  A  few  days  before  the 
expiration  of  the  five  years  for  appeal  in  the  case,  that  is,  in  January, 
1857,  Mr.  Atchison,  who  had  previously  appeared  in  it  at  an  earlier 

Seriod,  and  especially  at  the  moment  of  the  rendition  of  the  decree  in 
anuary,  1852,  but  then  only  to  take  captious  exception  to  the  time 
of  rendering  the  decree,  Mr.  Atchison  now,  in  the  last  month  of  the 
five  years,  presented  himself  to  the  undersigned  at  chambers  for  the 
professed  purpose  of  taking  an  appeal  in  behalf  of  Mussina  The 
undersigned  inquired  whether  the  nve  years  had  expired  ;  and,  on  the 
reply  that  they  had  not,  said,  in  substance,  that  the  party  had  a  right 
to  appeal,  and  that  it  would  be  granted  as  of  course,  at  any  moment, 
on  notice  to  the  adverse  counsel  and  appearance  in  court.  The  under- 
signed has  no  recollection,  and  does  not  believe  that  the  subject  was 
ever  again  mentioned  to  him  by  Mr.  Atchison,  either  in  court  or 
at  chambers.  Mr.  Atchison  says  that  he  did  once  mention  the  subject 
in  court,  from  his  place  at  the  bar  ;  but  that  statement  is  not  corrobo- 
rated by  any  other  witness,  and  is  contradicted  by  several  persons, 
who  could  not  but  have  been  aware  of  the  fact  if  it  had  occurred.  Mr. 
Atchison  6a>s  th(4t  thesuggestion  as  to  the  opposite  counsel  was  made  in 
court,  and  that  thereupon  he  abandoned  the  matter,  because  he  knew 
that  the  opposite  counsel  were  engaged  in  another  court.  Although 
several  days  yet  remained  in  which  to  enter  an  appeal,  he  gave  no 
notice  to  the  opposite  counsel  ;  he  made  no  tender  of  bonds ;  he  took 
no  8to|)s  to  authenticate,  verify,  or  make  notorious  his  pretended 
inability  to  enter  the  appeal ;  he  in  effect  sacrificed  the  interests  of  his 
client,  and  threw  away  the  case,  simply,  on  his  own  showing,  because 
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of  the  suggestion  of  the  court  to  notify  counsel,  which  he  deliherately 
omitted  to  do.  Mr.  Atchison  further  pretends  that  his  application 
for  appeal  heing  on  file,  he  expected  the  court  to  report  to  him  on  the 
subject.  Is  it  credible,  is  there  any  human  being  who  can  for  a 
moment  suppose  that  any  such  application,  under  such  circumstances, 
put  off  to  the  last  week  of  the  five  years,  and  then  abandoned  for 
reasons  so  palpable  insufficient,  and  eyen  frivolous,  was  made  in  good 
faith,  or  for  any  other  object  than  to  raise  false  color  of  imputation  to 
the  prejudice  of  the  undersigned  ? 

Mussina,  and  Mr.  Atchison  for  him,  had  for  nearly  five  years  slept 
on  the  purpose  of  appeal,  which,  Mussina  pretends,  he  was  prevented 
from  taking  in  1852,  because  of  the  unexpected  rendition  of  the  decree 
then,  after  eight  months'  notice  that  it  was  to  be  rendered  at  that 
time ;  by  not  being  at  court  at  that  term  his  purpose  was  embarassed 
and  defeated ;  it  could  not  be  done  then,  in  his  absence,  by  Mr. 
Atchison  ;  he  did  not  think  of  it  again  for  five  years,  less  one  month, 
when  the  supreme  court  of  Louisiana  had  baffled  his  plan  of  making 
gain  out  of  the  loss  of  his  cases  in  Texas,  and  after  he  found  that 
Shannon's  appeal  could  not  be  used  by  him  as  a  ^'  cover;"  he  was  not 
now  at  Galveston,  but  Mr.  Atchison  could,  at  this  time,  act  in  his 
absence,  although  no  sureties  of  appeal  had  been  designated  by 
Mussina,  or  engaged  or  applied  to  by.  Mr.  Atchison ;  and  after  all, 
although  professing  to  desire  an  appeal,  he  abandoned  it,  rather  than 
give  notice  of  the  application  to  the  counsel  of  Cavazos  I  And  so  the 
game  of  false  pretences  was  played  out  in  Texas. 

It  was  not  yet  complete,  however,  here.  To  maintain  the  appear- 
ance of  intended  appeal,  he  applied  to  the  Supreme  Court  here  for  a 
mandamus  to  compel  the  undersigned  to  act,  and  that  application  was 
heard  on  return  and  affidavits,  by  which  it  appeared  to  the  Supreme 
Court,  and  that  Court  so  decided,  that  there  had  been  no  refusal  of 
appeal  by  the  undersigned. 

But,  in  this,  the  Supreme  Court  had  a  further  duty  to  perform.  It 
had  to  say,  and  it  did  say,  that  the  application  of  Mussina  was  one, 
which  the  undersigned  was  bound  to  hear  only  in  court  <  r  on  notice 
to  counsel,  and  could  not  receive  otherwise  ;  because  it  involved  the 
forms  of  summons  and  severance,  without  which  it  would  stand  in  the 
same  predicament  as  the  defective  appeal  taken  by  Shannon. — (Mussina 

vs.  Watrous,  Howard's  Rep.,  vol.  20,  p. .)     Mr.  Atchison,  if  the 

reasons  he  gives  for  abandoning  the  appeal  are  true,  was  unaware  of 
that ;  and  thus  it  appears  that  his  action,  with  the  professed  explana- 
tion of  it,  does  as  little  credit  to  the  professional  intelligence  of  Mr. 
Atchisou  as  to  his  good  faith. 

Indeed,  the  idea  upon  which  Mr.  Atchison  professes  to  have  acted 
in  abandoning  his  application,  that  when,  to  save  important  interests 
in  a  court,  notice  needs  to  be  given  to  opposite  counsel,  and  notice 
cannot  be  given  if  such  counsel  happens  to  have  a  cause  in  another 
court  sitting  in  the  same  place,  and  although,  even  with  days,  perhaps 
many  days,  in  which  to  give  the  notice,  the  idea  is  too  absurd  for 
serious  refutation.     Enough  of  this. 

There  is,  there  can  be,  but  one  explanation  of  these  facts.  Mussina 
had  no  interest,  legal  or  equitable,  in  the  lands  of  Brownsville.     He 
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Brownsville^  the  ybtj  titles  and  rights  on  which,  in  the  snit  in  Texas, 
they  had  assumed  to  stand  against  the  proprietary  interest  of  the  heirs 
of  La  Garsa ;  that  the  whole  interest  of  Mussina  was  one- fourth  part, 
Stillman  retaining  one-half  atid  Belden  one-fourth ;  that,  although 
Simon  Mussina  was  the  real  party  interested  in  whole  or  in  part,  yet 
the  name  of  his  brother  Jacob  was  put  in  the  contract^  Simon  continue 
ing  professedly  to  personate  Jacob ;  the  probable  reason  of  which 
was  that  Simon,  residing  in  Texas,  was  insolvent,  and  Jacob,  residing 
in  Louisiana,  was  insolvent;  and  the  contrivance  of  having  Simon  act 
in  the  name  of  Jacob,  while  it  would  be  a  convenient  ''cover"  as  to 
creditors,  would  give  to  Simon  other  dishonest  advantages  in  the 
prosecution  of  his  legal  controversies  in  Texas. 

The  contract  between  Stillman,  Belden,  and  Mussina  was  dated 
December  9, 1848.  A  few  weeks  afterwards,  January  12, 1849,  a  suit 
was  commenced  against  them  by  Cavazos,  as  heir  or  assignee  of  La 
Garza.  Thereupon,  controversy  arose  among  the  co-partners.  Still* 
man  and  Belden  demanded  contribution  and  other  payments  from 
Mussina,  which  he  did  not  make;  upon  which  they  claimed  and 
asserted  a  forfeiture  of  his  quarter  part  interest  to  their  benefit. 
Meanwhile,  the  suit  of  Cavazos  vs,  Stillman  was  moving  on  in  the 
district  court.  The  consequence  of  all  this  was,  that  Stillman  and 
Belden,  by  deed  of  December  14,  1849,  conveyed  their  interest  to 
Messrs.  Basse  and  Hord,  who  had  previously  been  the  agents  of  the 
company ;  and  the  several  parties,  in  the  course  of  the  months  of 
January  and  February,  1860,  came  to  an  open  rupture,  signified  by 
reciprocal  public  notices  of  dissolution  of  relation,  and  by  a  suit  in 
equity  for  account,  commenced  by  Jacob  Mussina,  against  his  co- 

ekrtners,  Stillman  and  Belden,  and  their  foriiier  agents,  Basse  and 
ord,  in  the  district  court  of  the  United  States.  To  this  bill  the 
defendants  demurred,  and  thus  it  still  remains  in  the  calendar  of  the 
district  court. 

The  suit  of  Cavazos  vs.  Stillman  did  not  come  to  a  hearing  until 
more  than  one  full  year  subsequent  to  the  rupture  between  Mussina, 
on  the  one  hand,  and  Stillman,  Belden,  and  Basse  and  Hord,  on  the 
other,  namely :  April,  1851.  That  was  a  rupture  open  and  notorious; 
a  controversy  of  right  between  the  parties,  manifested  by  legal  pro- 
ceedings as  well  as  by  acts  en  paisy  the  question  being  whether  Mussina, 
by  his  non-performance  of  conditions,  had  or  had  not  forfeited  his 
original  interest  to  Stillman  and  Belden,  or  to  their  assignees,  Basse 
and  Hord.  It  was  preposterous,  under  these  circumstances,  for  Mussina, 
in  the  subsequent  proceedings  in  the  suit  of  Cavazos,  to  make  show  of 
imputed  **collusion"  of  Basse  and  Hord  with  other  parties  to  his 
prejudice.  Avowed,  notorious,  lawfully  asserted  conflict  of  interest 
with  him,  on  the  part  of  his  former  associates  and  agents,  would  not, 
in  any  sense,  be  collusion  against  him.  They,  with  better  reason, 
could  say  that  Jacob  Mussina,  without  right  or  interest,  ^as  inter- 
fering in  the  matter  to  their  prejudice,  by  deceptive  and  collusive 
action  in  the  person  of  Simon  Mussina. 

This  pretended  oollosion  between  Stillman  and  Belden,  and  Basse 
and  Hord,  was  the  ground  of  the  suit  in  Louisiana.  It  is  characteristic 
gf  the  transaction  that  Mnsaina  claimed  to  recover  of  them^  not  oidy 
H.  Mis.  Doc.  136 ^2 
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whicli  has  been  tested  in  a  case,  tried  and  brought  to  a  conclusion  in 
the  proper  court,  and  entitled  Lapsley  vs.  Spencer.  The  memorial 
consists,  not  so  much  of  separate  charges,  like  that  of  Mussina,  as  of 
•pecifications  of  alleged  fact  appertaining  to  the  general  charge. 

Spencer  alleges,  in  the  first  place,  that  he  has  been  aggrieved  in  the 
matter  by  the  acts  of  the  undersigned.  That  is  incorrect ;  for,  hj 
the  trial  of  the  case  before  the  circuit  court  for  Louisiana,  and  by  the 
investigation  of  the  law  in  the  Supreme  Court  at  the  recent  term,  it 
appears  that  Spencer  had  no  title,  either  by  purchase,  location,  settle- 
ment, or  any  other  way.  Without  color  of  title,  says  the  Supreme 
Court,  and  a  mere  volunteer.  And  in  this  the  court  are  so  far  uaani- 
moiis  that,  although  one  of  the  nine  judges  doubts  as  to  the  proof  of 
the  title  in  Lapsley,  yet  all  agree  that  there  was  none  in  Spencer. — 
(lancer  iw.  Lapsley,  Howard's  Rep.,  vol.  20,  p.     .) 

Simon  Mussina  professes  in  the  case  to  be  Spencer's  agent,  but  for 
a  purpose  quite  distinct  ftom  the  interests  of  Spencer.  Since  the  trial 
of  that  case  below  he  has,  or  professes  to  have,  entered  into  a  con- 
tract of  champerty  with  La  Vega,  for  the  purpose  of  attacking  the 
title  of  Lapsley  under  La  Vega.  This,  the  undersigned  is  assured 
and  believes,  is  the  true  relation  of  Simon  Mussina's  acts  in  the  whole 
matter,  and  the  inducement  and  object  of  both  memorials  ;  that  is, 
the  pursuit  of  a  speculation  in  litigated  land  titles  by  the  novel  pro- 
cess of  the  instrumentality  of  the  impeachment  po/rer  of  the  House 
of  Representatives. 

The  facts,  on  which  this  charge  of  Mussina  in  the  name  of  Spencer 
is  founded,  are  as  follows : 

In  the  year  1850,  a  most  respectable  and  respected  citizen  of  Texas, 
Mr.  Thomas  M.  League,  proposed  to  the  undersigned  to  join  with  him 
in  the  purchase  of  a  tract  of  land  situated  in  the  State  of  Texas,  op- 
posite Waco,  on  the  river  Brazos.  He  informed  me  that  the  title  had 
been  examined  by  Mr.  Robert  Hughes,  a  member  of  the  bar  ot  Texas, 
in  whose  judgment  we  both  had  confidence,  and  by  him  pronounced 
good.  I  agreed  thereupon  to  join  with  him,  and  suggested,  for  the 
purpose  of  obtaining  the  means  of  payment  for  the  whole  purchase, 
the  names  of  friends  in  Alabama  to  be  associated  in  the  enterprise. 
They  were  accordingly  written  to ;  they,  by  some  of  their  number, 
sent  to  Texas  to  examine  the  land  and  inquire  into  the  title  on  the 
spot,  and  the  purchase  was  thus  consummated ;  it  being  agreed  that 
^  the  associates  in  Alabama,  who  advanced  the  money,  namely,  Messrs. 
Lapsley,  Frow,  Ooldsby,  Price,  and  Plattenburg,  all  gentlemen  of 
estimation  in  that  State,  should  hold  the  title,  and  for  the  sake  of 
oonvenience^  in  this  respect,  it  should  be  vested  in  one  of  them  only, 
Mr.  John  W  Lapsley. 

At  the  time  of  participating  in  that  purchase,  the  undersigned  had 
no  expectation  of  litigation  in  the  case,  supposing  that  any  possible 
question,  which  could  exist  in  it,  would  have  been  decided  in  a  case 
pending  in  the  courts  of  the  State,  that  of  Hancock  vs.  McKenney. — 
(Texas  Reports,  volume  7.) 

It  never  entered  into  the  mind  of  the  undersigned  to  imagine  that 
the  holding  of  a  judicial  office  incapacitated  A  person  to  possess 
property.    If  it  were  so,  then,  as  Lord  Chancellor  Cottenham  observed 
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in  a  similar  contingency,  it  would  be  necessary  for  every  person,  cm 
assuming  a  jadicial  office,  to  diyest  himself  of  all  possible  interests 
in  anything  whatever.  Snch  a  doctrine,  certainly,  would  not  serve 
to  augment  the  authority  of  the  courts.  On  the  contrary,  it  seems 
well  that  they,  the  official  conservators  of  legal  rights,  should  have  a 
common  stake  in  the  society,  by  property,  as  well  as  by  personal  posi- 
tion. Such  possible  inconvenience  as  this  may  involve,  by  the  occa- 
sional transfer  of  a  cause,  or  omission  of  a  judge  to  sit  because  of  in- 
terest, is  more  than  counterbalanced  by  other  considerations  of  con- 
venience. In  the  agricultural  States,  it  is  natural  for  a  judge,  in  com- 
mon with  his  fellow  citizens,  to  have  interest  in  land,  as  in  the  com- 
mercial States  he  may  in  s\ockB  or  other  similar  investments  ;  and  if 
the  inconvenience  be  any  greater  in  one  case  than  in  the  other,  cer- 
tainly it  is  in  the  latter,  because  stock  investments  are  of  less  oon^icooos 
notoriety  than  land,  and  of  more  pervading  legal  relation  to  matters 
calling  for  judicial  decision. 

The  undersigned,  therefore,  participated  in  this  purchase,  the  only 
one  he  has  made  during  the  whole  termof  his  judicial  service,  in  perfect 
good  faith,  and  without  any  thought  or  suspicion  of  wrong  whatever. 

When,  however,  subsequently  to  this,  Mr.Lapsley,  who,  as  the  rep- 
resentative of  the  gentlemen  in  Alabama,  had  the  control  of  the 
matter,  found  it  necessary  to  commence  suits,  in  order  to  maintain 
the  title  of  La  Vega,  and  of  those  holding  under  him,  and  saw  fit  to 
commence  the  suits  in  the  district  court,  the  undersigned  regretted  the 
act ;  he  declared  his  interest  from  the  bench  at  the  return  term,  and 
so  soon  as  the  existence  of  the  suits  was  known  to  him ;  he  refused  to 
make  any  orders  in  the  cases,  and  did  make  none  except  the  lawful 
and  proper  one,  of  the  transfer  of  the  cases  to  the  adjoining  cir'^uit; 
and  he  has  never,  as  he  solemnly  avers,  done  or  participated  io,  or 
advised,  or  knowingly  permitted,  any  act  in  the  premises,  impeaching 
his  personal  honor  or  his  judicial  integrity.  He  feels  confident  that 
this  averment  is  conformable  to  the  evidence,  collected  by  the  com- 
mittee, on  each  of  the  specifications  of  charge. 

1.  Spencer's  memorial  imputes  that  the  undersigned  acquired  this 
interest  '^  secretly,  and  under  cover  of  another  man's  nanie." 

This  is  untrue,  in  so  far  as  regards  **  secrecy"  and  '*  cover." 
The  purchase  was  in  company  with  five  persons  of  undisputed  high 
character  in  the  State  of  Alabama,  and  witn  participation  of  others  in 
that  State  and  in  the  State  of  Texas.  It  was  known,  at  the  time,  to 
friends  and  to  enemies  alike,  as  proved  by  the  testimony  of  Mr. 
Shearer  and  of  Mr.  Holman,  (Testimony,  pp.  144,  357,)  and  of  Mr, 
Pascal,  (Ibid,  p.  418  ;)  and  the  title  was  held  by  Mr.  Lapsley,  for  the 
convenience  and  security  of  himself  and  his  associates  in  Alabama, 
and  not  with  any  thought  of  concealment, or  as  a'' cover." — (Mr. 
Lapsley 's  testimony,  p.  102.) 

2.  It  is  alleged  that  the  undersigned  purchased  ^' with  the  unde- 
standiug  and  intention  of  litigating  and  determining  the  validity 
of  the  grant  in  the  federal  court  of  Texas." 

1  hat  is  untrue  ;  and  the  allegation  is  not  supported  by  a  tittle  of 
affirmative  evidence,  while  it  is  negatived  by  the  most  positive  and  ex- 
plicit testimony  of  Mr.  League  and  others^  as  to  their  expectations  at  the 
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time  of  purchase,  and  negatived  also  hj  the  whole  of  the  subsequent 
incidents. 

Connected  with  this  is  the  suggestion  made,  that,  admitting  that 
the  undersigned  had  no  purpose  of  litigating  this  case  in  his  own  court, 
yet  he  contemplated  the  use  of  his  court  as  a  means'  of  transferring 
the  case  to  another  district,  that  of  Louisiana.  That,  also,  the  un- 
dersigned positively  denies.  And  to  support  that  suggestion,  again, 
there  is  no  affirmative  evidence  ;  and  there  is  ample  negative  evidence, 
in  the  fact  that  he  did  not  expect  litigation  at  all,  (Mr.  League's  tes- 
timony, p.  197  ;)  that  he  desired,  if  any  suits  were  brought,  it  should 
be  in  the  courts  of  the  State,  (Ibid,  p.  201 ;)  that  he  complained, 
when  informed  that  the  suits  were  brought  in  the  federal  court,  (Ibid, 
p.  237  ;)  and  that  he  caused  new  suits  to  be  instituted  in  the  courts 
of  the  State,  in  the  hope  there  to  try  the  questions  involved. — (Mr. 
Hughes'  testimony,  p.  44.) 

That  such  a  possibility  as  the  suggestion  implies  may  occur,  every 
federal  judge  knows,  of  course,  when  he  acquires  or  continues  to  hold 
any  property  whatever.  It  is  the  general  (question,  already  touched 
upon,  whether  it  is  the  duty  of  a  federal  judge  not  to  possess  any 
property  ;  and  the  undersigned  is  not  aware  of  any  law  of  the  United 
states  which  forbids  a  federal  judge  to  have  the  same  access  to  the 
federal  courts  as  other  citizens  enjoy.  But,  however  this  may  be,  he 
Iiad,  he  asserts,  no  such  purpose  in  the  present  case. 

3.  It  is  alleged  that  the  undersigned  '*  counselled  or  procured  the 
title  to  be  made  to  a  non-resident,  uiereby  to  confer  jurisdiction  on  the 
federal  court  of  Texas." 

That  he  denies.  The  allegation  is  without  affirmative  proof ;  no 
man  testifies  that  he  counselled  or  procured  any  such  thing  ;  and  it  is 
positively  negatived  by  the  testimony  explaining  fully  why  the  title  in 
question  is  in  the  name  of  Mr.  Lapsley. — (Testimony,  p.  102.) 

4.  It  is  alleged  that  the  suits  were  brought  in  the  district  court  of 
Texas  by  fraudulent  concert  between  Mr.  Lapsley,  Mr.  League,  and 
the  undersigned. 

This  allegation  is  a  graver  one  than  at  first  sight  appears.  It  imputes 
fraudulent  couspiracy,  not  merely  to  the  undersigned,  but  to  all  his  as- 
sociates in  the  purchase,  and  their  counsel.  Are  the  representatives 
irom  the  State  of  Alabama,  or  those  from  the  State  of  Texas,  prepared 
to  make  the  charge  against  so  many  honorable  men,  men  of  the  highest 
character  for  integrity  and  honor  in  the  States  of  Texas  and  Alabama  ? 
It  must  be,  in  order  to  charge  the  undersigned  with  such  conspiracy, 
for,  to  0  inspire,  he  must  have  conreierates  in  conspiracy. 

But  the  allegation  is  unsupported  by  a  title  of  evidence ;  it  is  a 
scandalous  calumny,  without  foundation  of  fact. 

6.  It  is  alleged  that  the  undersigned  made  '^  various  orders  '*  in 
these  suits. 

That  is  untrue.  It  is  disproved  by  the  records  of  the  court. — (Tes- 
timony, Ap.,  p.  467.)  It  is  disproved  by  all  the  witnesses.  He 
openly  refused  to  make  any  order  in  the  case. — (Mr.  Jones'  testimony, 
p.  283 ;  Mr.  Cleaveland's  testimony,  p.  160.)  Nor  did  he  make  a 
single  order,  except  the  lawful  one,  for  the  transfer  of  the  cases,  on 
motion,  to  the  contiguous  circuit. 
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6.  It  18  alleged  that  the  nndersigned  frandnlently  and  corrnptlj 
concealed  his  interest  in  the  subject-matter  of  litigation. 

That  is  not  true.  The  evidence  aboands  with  proo&  of  the  dis- 
closure and  publicity  of  the  fact. 

The  testimony,  such  as  it  is,  which  the  memorialist  has  adduced  to 
support  this  allegation,  is  of  the  most  singular  description.  He  shows 
that,  in  1851,  Mr.  Alexander  mentioned  the  fact  of  the  interest  of  the 
nndersigned  to  Mr.  Pascal  in  confidence. — (Test.,  p.  417.)  That,  in- 
stead of  proving  concealment,  proves  non-concealment,  and  commu- 
nication to  persons  in  no  relation  of  intimacy  with  the  undersigned. 

The  memorialist  also  shows  that,  in  1856,  the  undersigned  conveyed 
his  interest  to  a  creditor,  and  the  grantee  did  not  put  the  conveyance 
on  record. — (Test.,  p.  242.^  Whether  the  grantee  did  this  or  not  is 
immaterial,  of  course,  to  tne  undersigned.  It  is  pnerile,  however,  to 
speak  of  this  incident  as  a  concealment,  when  it  occurred  many  yean 
alter  the  interest  of  the  undersigned  had  become  a  matter  of  universal 
notoriety. 

The  memorialist  and  his  advisors  seem  to  have  supposed  that  it  is 
the  special  duty  of  a  judge,  in  becoming  possessed  of  any  property,  to 
make  public  proclamation  of  the  fact.  That  is  absurd,  of  course.  If 
he  speaks  of  his  personal  interest,  it  will  naturally  be  to  his  friends, 
or  to  those  in  relations  of  business  with  him :  he  is,  no  more  than  other 
men,  called  upon  to  go  further,  unless  there  be  particular  occasion  or 
inducement. 

In  this  case  there  was  all  ordinary,  and  much  extraordinary,  pub- 
licity regarding  the  interest  of  the  undersigned. 

As  to  ordinary  publicity,  it  was  known  by  many  persons  from  the 
beginning,  because  many  persons  were  concerned  in  the  transaction, 
parties,  witnesses,  counsel.  It  was  known  by  Mr.  Pascall,  as  attorney 
of  the  vendor,  (Test.,  p.  418,)  and,  of  course,  by  trustees  and  others 
connected  with  the  title.  It  was  talked  of  among  friends,  (T^t.,  p. 
144,  359,)  and  among  persons  not  friends. — (Test.,  p.  418.) 

As  to  extraordinary  publicity,  it  was  declared  in  court  at  return 
day,  April  term,  1851,  as  testified  by  the  counsel  on  both  sides,  Mr. 
Hughes,  (Test.,  p.  24,)  and  Mr.  Taylor,  (Test.,  p.  384,)  and  by 
other  persons,  (Test.,  p.  160,  283,  322  ;)  and  it  was  entered  in  the 
records  of  the  court  as  a  reason  for  refusing  to  make  orders. — (Test., 
Ap.,  468.)  Finally,  in  1852,  it  was  a  matter  of  public  discussion 
before  a  committee  of  the  House  of  Representatives. — (Test  ,  p.  451.) 

There  is  no  possible  answer  to  these  tacts,  of  knowledge  ^n  pais^  decla- 
ration in  court,  and  entry  of  record,  and  discussion  before  a  committee 
of  the  House.  It  is  ridiculous,  after  this,  for  the  memorialist  to  speak, 
as  he  does,  of  the  long  subsequent  '^  ckteotion*'  of  the  interest  of  the 
undersigned. 

5.  The  memorialist  alleges  oppression  in  the  transfer  of  the  case  to 
Louisiana. 

I  reply,  that  the  transfer  involved  no  oppression  in  fact.  The 
evidence  was  all  on  paper.  The  defendant  had  no  oral  evidence.  It 
was  just  as  convenient  to  him  to  try  the  cause  with  counsel  at  Newr 
Orleans  as  at  Galveston  or  Austin. 

It  is  true  that,  by  reason  of  the  transfer,  the  case  would  have  to  go 
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to  a  jury  of  Louisiana.  But  that  the  question^  agAiUy  whether  a 
federal  judge  is  precluded  from  possessing  any  property  ;  for,  if  he 
possesses  any,  the  same  possibility  of  necessary  transfer  exists. 

At  the  same  time,  the  undersigned  desired  and  hoped  that  a  trial 
might  be  had  in  Texas ;  and  it  would  have  been,  but  for  the  refusal 
of  the  defrndant's  counsel  to  carry  out  the  agreement  for  the  substitu- 
tion of  an  arbitrator  to  sit  for  the  judge,  in  Texas. — (Test.,  p.  25.) 

Moreover,  by  the  transfer  to  Louisiana,  the  defendant  would  have 
the  advantage  of  a  judge  of  the  Supreme  Court  to  preside  in  the  case. 

The  undersigned  begs  leave  to  add,  in  this  relation,  that,  during 
the  twelve  years  he  has  been  on  the  bench,  these  are  the  only  cases 
which  have  been  transferred  because  of  the  interest  of  the  judge,  and 
only  two  have  been  transferred  because  of  his  having  been  of  counsel 
in  the  matter  litigated. 

6.  Suggestion  has  been  made  of  the  delay  of  the  case  in  the  district 
court  of  Texas  in  order  to  enforce  a  compromise.  No  such  charge  is 
preferred  by  the  memorialist;  but  the  idea  occurs,  in  the  course  of  the 
examination  of  witnesses,  implying  that  it  has  been  entertained  by 
some  members  of  the  committee  of  inquiry. 

In  answer  to  this,  the  undersigned  observes,  that  no  a£5rmative  proof 
to  thfs  effect  appears  in  the  evidence,  and  that  it  is  expressly  negatived 
by  the  testimony  of  Mr.  Hughes,  Mr.  Lapsley,  and  Mr.  League. 

There  is  also  negative  proof,  of  the  most  decisive  character,  from 
Mr.  Taylor,  counsel  for  the  defendants,  who,  while  the  case  was  at 
Austin,  desired  and  obtained  a  continuance  by  consent,  not  being 
ready  lor  trial,  as,  indeed,  he  was  not,  at  the  time  at  which  it  was 
transferred  to  Louisiana. 

The  cause  of  the  delay  to  transfer  the  cause  to  Louisiana  is  explained 
by  Mr.  Hughes.  It  was  on  account  of  the  agreement,  made  early  in 
the  cause,  to  have  it  tried  by  an  arbitrator  or  substitute  jud^e.  So 
soon  as  the  plaintiff's  counsel  found  that  this  agreement  could  not  be 
executed,  he  moved  for  the  transfer,  (Testimony,  p.  25 ;)  and  the 
undersigned  had  no  power  to  make  the  transfer  of  himself,  and  without 
motion. 

7.  The  memorialist  alleges  that  a  forged  or  fraudulent  power  of 
attorney  was  used  in  the  case,  known  to  the  parties  as  such,  and 
uttered  with  previous  knowledge  and  advice  of  tne  undersigned. 

This  charge  alludes  to  the  power  of  sale  of  Tomas  de  la  Vega,  under 
which  the  plaintiff's  title  was  held. 

If  that  power  were  a  fraudulent  one,  and  had  been  knowingly 
uttered,  as  such,  by  the  undersigned  in  Louisiana,  that  would  have 
been  a  wicked  and  a  criminal  act,  indictable  in  the  courts  of  that  State ; 
but  not  an  official  act,  to  be  the  subject  of  impeachment. 

But  the  undersigned  denies  that  the  power  in  question  was  a  forged 
or  fraudulent  one.  That  is  an  after-thought  on  the  part  of  Simon 
Mussina,  acting  in  concert  with  La  Vega,  in  the  purpose  of  endeavoring 
to  affect  injuriously  the  title  of  Mr.  La^ley.  The  power  was  a 
genuine  one,  proved  as  such  in  due  form  ot  law.  And  the  parties  in 
interest  not  only  did  not  knowingly  use  or  utter  a  fraudulent  power 
in  the  case,  but  they  never  heard  or  suspected,  or  had  cause  to  suspect. 
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that  the  power  was  questionable  in  any  respect,  or  subject  to  any 
imputation,  until  after  or  at  the  trial  of  the  case  in  Louisiana. 

H^re,  again,  the  imputation  of  fraud  strikes  deep  and  wide.  It 
does  not  merely  affect  the  undersigned,  but  the  numerous  other  per- 
sons in  Alabama  and  Texas — parties,  counsel,  and  witnesses — con- 
cerned in  the  production  and  proof  of  this  power,  including  the  enmre- 
sarioa,  Samuel  M.  Williams  and  Stephen  F.  Austin:  the  land  in 
dispute  having  passed  from  La  Vega  and  been  sold  under  this  power 
by  Williams  for  the  benefit  of  Austin,  the  real  owner,  and  the  pro- 
ceeds transmitted  to  him  for  his  release  from  prison  in  Mexico.  If  the 
power  was  a  forged  one,  then,  who  perpetrated  the  felony  ?  For  all 
these  persons,  including  as  well  Stephen  F.  Austin  and  Samuel  M. 
Williams  as  the  other  later  parties  to  the  title,  and  himself,  the  under- 
signed indignantly  denies  the  charge  ;  and  he  entreats  every  member 
ot  the  House  to  pause,  ere  he  entertain  the  suggestion  of  an  impu- 
tation, which  not  only  affects  the  property,  but  the  honor,  of  so  many 
CersoDS  among  the  highest  and  best  in  the  country,  living  and  dead,  who 
ave  not  been  and  cannot  be  heard  in  their  vindication  by  the  House. 

The  undersigned  might  aver,  that  of  this  power  of  attorney  he  had 
no  knowledge  whatever  ;  but  he  will  not  do  so  in  this  relation,  for,  in 
the  face  of  such  an  imputation,  involving  the  honor  of  so  many  per- 
sons of  the  highest  character  and  estimation,  he  disdains  to  plead  any 
consideration  of  personal  distinction. 

This  power  of  attorney,  as  it  appears  in  the  case,  is  in  the  form  of 
what  is  denominated,  in  the  jurisprudence  of  Spain  and  Mexico,  a 
tesiimonio ;  that  is,  an  authentic  instrument  of  title,  importing  verity ; 
that  is,  proving  and  giviuj^  faith  of  itself,  without  other  proof.  It  is 
not  a  deed,  in  the  sense  of  the  common  law  ;  that  is,  a  sealed  paper, 
deriving  authority  from  the  seal  and  signature  of  the  grantors ;  nor 
is  it  a  copy,  depending  on  verification  by  comparison  with  an  original; 
but  it  is  a  duplicate  original  of  a  judicial  act.  In  and  by  it,  Juan 
Gk)nza]ee,  regidor  and  alcalde  in  turn  of  the  city  of  Leona  Yicario, 
authenticates  the  fact  that,  on  the  5th  day  of  May,  1832,  Jos^  Maria 
Aguirre,  Tomas  Vega,  and  Rafael  Aguirre  appeared  before  him,  and 
declared  that  they  constituted  and  appointed  Samuel  M.  WilliamB 
their  attorney,  to  sell  and  convey  certain  aiiioa  of  land,  conceded  to  them 
on  the  25th  of  March,  1825,  under  the  colonisation  laws  of  the  State. 

In  addition  to  this  act  is  a  power,  executed  on  the  28tb  day  of  April, 
1832,  by  the  same  parties,  in  the  same  form,  and  authenticated  by  the 
same  magistrate,  authorising  the  same  Samuel  M.  WilliaoiB  to  locate 
the  lauds  in  question. 

All  parties  admit  the  truth  of  the  power  to  locate,  without  which, 
indeed,  there  would  be  no  subject-matter  of  controversy ;  and  the 
power  of  sale  remained  unimpeached  until  called  in  question  by  affi- 
davit of  Spencer,  at  the  trial  of  the  cause  in  the  circuit  court  at  New 
Orleans ;  that  is,  twenty-five  years  after  its  date,  and  twenty-four 
years  after  the  location  of  the  land  by  Williams. 

Notwithstanding  this  obiection,  the  instrument,  after  due  consider- 
ation of  the  court,  was  admitted  as  authentic ;  and  this  ruling  wai 
affirmed  by l^he Supreme  CSourt. — (Spencer  w.  Lapsley,  Howard's  Bep.| 
vol.  20,  p.  — .^ 
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Its  authenticity  is  now  disputed  on  two  grounds  : 

yirst,  in  a  deposition,  taken  ex  parity  Tomas  de  la  Vega,  after 
laving  acquiesced  and  lain  by  twenty-five  years,  now  denies  that  he 
;ave  the  power.  On  the  other  hand,  the  magistrate,  Juan  Gonzales, 
nakes  oath  to  the  verity  of  his  own  signature,  and  the  authenticity  of 
;he  act.  It  is  oath  against  oath  ;  on  the  one  hand,  the  magistrate  ; 
>ii  the  other,  the  party  interested,  seeking  to  invalidate  the  judicial 
let  under  which  the  lands  passed,  and  thus  to  get  back  the  land. 

Secondly,  an  ex  parte  deposition  of  a  person,  purporting  to  be 
ceeper  of  the  archives,  asserts  that  the  protocol  of  the  power  on  file  is 
irithout  the  signature  of  La  Vega.  To  which  it  is  obvious  to  reply 
;hat,  even  if  the  deposition  be  true,  still  the  protocol  is  no  more 
iuthentic  than  the  testimonioj  and  it  is  just  as  competent  to  say  that 
;he  festimonio  proves  the  falsity  of  the  protocol. 

In  a  word,  as  the  testimonio  is  a  title,  importing  verity  of  itself,  it 
»nnot  be  deprived  of  its  authority  by  the  mere  allegation,  collaterally, 
>f  discrepancy  between  it  and  the  protocol,  but  remains  possessed  of 
inthority,  with  full  presumption  of  authenticity,  until  the  contrary 
>e  proved  on  special  proceedings  applicaUe  to  the  subject-matter. 

Such,  as  the  undersigned  believes,  is  the  rule  of  the  laws  of  Spain 
md  Mexico,  pertinent  to  the  question.  And  thus,  notwithstanaing 
ill  suggestions  to  the  contrary,  the  instrument  is  entitled  to  be 
-espected  as  authentic  in  regard  of  all  the  matters  before  the  House. 
3f  course,  neither  its  existence  nor  its  use  in  court  can  be  imputed, 
nther  to  the  undersigned  or  his  associates  in  interest,  as  a  wrongful  act. 

In  reference  to  this  point,  some  of  the  questions  put  in  the  inquiry 
before  the  committee  seemed  to  intimate  that  the  conduct  of  the 
mdersigned  and  his  associates,  in  despatching  an  agent  to  Saltillo  to 
nvestigate  the  imputations  cast  on  this  power  of  attorney,  were  ob- 
loxious  to  censure.  The  undersigned  is  unable  to  perceive  why. 
Believing  then,  and  still  believing,  that  the  power  of  attorney  is  per- 
fectly genuine  and  authentic ;  believing  that  the  fraud  is  on  the  other 
lide,  and  that  Tomas  de  la  Vega,  if  he  in  truth  gave  the  alleged 
leposition,  is  colluding  with  Simon  Mussina  to  attack  their  title, 
night  not  the  parties  interested  endeavor  in  good  faith  to  explore  the 
Acts,  where  alone  they  could  be  explored,  in  the  State  of  Ck)ahuila? 

The  testimony  of  Mr.  League  proves  the  perfect  good  faith  with 
pfhich  he,  in  behalf  of  all  the  parties  interested,  endeavored  to  ascer- 
»iin  the  truth,  not  so  much  for  the  sake  of  the  interests  at  stake,  as 
Tor  the  vindication  of  their  honor.  He  pursued  the  regular  course  in 
rach  matters — that  of  direct  application  to  the  magistrate,  Gonzales, 
ind  of  such  inquiry  otherwise  as  he  or  his  agent  was  permitted  to 
make  at  Saltillo,  with  powerful  interests  there  to  obstruct  the  inquiry. 
A.nd  there  was  nothing  in  the  steps  taken  in  this  respect,  including 
Aie  indemnity  paid  to  Gonzales,  to  induce  him  to  go  to  New  Orleans 
ind  testify,  which  is  not  of  constant  occurrence  in  the  trial  of  ques- 
tions of  admiralty  and  of  foreign  contract,  and  other  cases  of  inter- 
lational  relation. 

And  the  undersigned  most  respectfully  submits  to  the  House  that 
it  cannot,  in  this  way,  and  on  the  trial  of  this  preliminary  question 
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of  impeachment,  upset  a  power  of  attorney  which  has  already  re- 
ceived the  sanction  of  the  courts  of  law,  and  which,  if  s  bject  to 
question  in  other  cases,  must  be  tried  in  those  courts  of  law.  The 
House  cannot  in  this  way  try  a  question  of  right  existing,  or  which 
may  exist,  between  Mr.  Lapsly  and  Simon  Mussina,  as  the  personator 
of  Tomas  de  la  Vega  ;  above  all,  it  cannot,  upon  any  prools  before  it, 
adjudicate  that  question  in  favor  of  Mussina. 

In  this  relation  the  undersigned  cannot  forbear  to  allude  to  a  most 
significant  fact  which  occurred  in  the  course  of  the  present  investiga- 
tion. Mr.  Potter,  a  lawyer  in  Texas  of  well-earned  distinction,  and 
a  most  intelligent  witness,  objected  to  answer  certain  of  the  questions 
in  committee,  put  in  behalf  of  Mussina,  from  suspicion  that  the  real 
object  of  them  was  to  elicite  facts,  or  make  evidence,  to  be  used  in 
land  suits  pending  in  the  courts.  There  is  much  in  the  case  to  justify 
that  suspicion  ;  and  the  undersigned  entreats  that  this  consideration 
may  have  due  weight  in  the  deliberations  of  the  House. 

There  is  one  other  subject  which,  although  collateral  only  to  the 
charges  preferred,  yet  occupies  a  large  space  in  the  evidence  before 
the  committee,  to  which  the  undersigned  begs  leave  to  refer  in  con- 
clusion, namely,  the  case  of  Uflford  V8.  Dycls,  tried  in  the  district 
court  of  Texas  in  1854. 

In  that  case  the  plaintiff  claimed  under  a  concession  and  grant  to 
Rafael  Aguirre,  and  the  land  passed  by  deed  of  Samuel  M.  Williams, 
as  the  attorney  of  Aguirre,  it  bein^  the  power  of  attorney  heretofore 
spoken  of,  the  authority  of  Aguirre  being  given  by  the  same  act — that 
is,  the  case  involved  another  title,  of  which  the  same  paper  was  a  docu- 
mentary incident.  It  is  not  pretended  that  the  undersigned  hid 
any  interest  in  the  case ;  but  it  is  said  that  he  ought  not  to  have 
tried  it,  because  it  depended  on  a  power  of  attorney  in  which  he  was 
interested. 

He  replies,  first,  that  he  entered  upon  the  case  without  any 
knowledge  or  suspicion  of  its  relation  to  that  power.  The  power  was 
never  read  in  the  case ;  it  was  not  argued  ;  no  question  was  presented 
upon  it  for  the  court  to  consider ;  it  went  into  the  case  by  agreement 
of  counsel ;  so  all  the  counsel  testify. — (Testimony,  pp.  254,  698, 
410.)  Of  course,  the  undersigned  did  not  rule  upon  it,  or  do  any- 
thing else  regarding  it.  Nor,  if  he  had,  could  anything  which  he 
might  have  said  or  done  in  the  premises  have  had  any  eifect,  either 
as  law  or  fact,  on  questions  to  be  tried  in  the  circuit  court  <^ 
Louisiana. 

But  that  is  of  no  moment.  It  is  immaterial  that  a  judge  has 
interest  of  his  own  depending  on  a  question  of  law  which  arises  in  a 
case  before  him.  Of  course  he  has^  in  most  cases.  He  declares  a  rule 
of  personal  rigtit  in  behalf  of  others,  which  is  also  his  personal  right ; 
and  so  in  questions  of  property.  Nor  is  it  material  that  he  has  in- 
terests affected  by  a  particular  document,  unless  those  interesta  are  at 
issue  in  the  same  case.  These  are  questions  which  mi^ht  once  have 
been  opened  to  doubt ;  but  they  are  so  no  longer.  It  is  now  settled 
that  nothing  disqualifies,  except  such  interest  in  the  suit,  as,  in  a  qoes- 
tion  of  evidence,  would  render  a  witness  incompetent  to  testify.  That 
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is  the  rule,  as  pronounced  by  all  the  judges  of  England  in  the  case  of 
Dimes  vs.  Grand  Junction  Canal  Company,  where  a  decree  made  by 
the  vice  chancellor,  and  enrolled  by  the  chancellor,  (Lord  Cottenham,) 
was  called  in  question,  because  of  the  interest  of  Lord  Cottenham  as 
a  stockholder  of  the  Grand  Junction  Canal.  The  successive  arguments 
on  this  question  before  the  master  of  the  rolls,  (Lord  Lan^dale,)  the 
chancellor  himself,  and  the  House  of  Lords,  are  a  full  and  most  in- 
structive commentary  on  the  subject,  and  completely  vindicate  the 
conduct  of  the  undersigned  in  the  case  of  Ufford  vs.  Dycks. — (See 
Beavan's  rep.,  vol.  12,  p.  63  ;  Hall  &  Tuells'  Bep.,  vol.  2,  p.  92  ; 
House  of  Lords'  cases,  vol.  3,  p.  769.) 

To  conclude,  the  undersigned  be^s  permission  to  refer  to  one  other 
topic,  incidental  to  the  general  subject.  He  is  informed  that  rumors 
have  been  circulated  industriously  to  the  effect,  that  the  people  of 
the  State  of  Texas  have  already  prejudged  his  case,  and  that  they  call 
for  his  impeachment.  If  such  were  the  sentiment  of  the  people  of 
Texas,  that  circumstance  should  not,  and  of  course  would  not,  and 
could  not,  influence  the  deliberations  of  this  House.  A  question  of 
the  impeachment  of  a  judge  is  one  to  be  decided  on  its  merits.  His 
{popularity  or  unpopularity  is  a  thing  altogether  foreign  to  the  ques- 
tion. When  mere  popularity  becomes  the  sole  test  of  judicial  quali- 
fication, there  will  cease  to  be  any  assurance  of  the  faithful  adminis- 
tration of  justice.  '*  Plaudits,"  it  has  been  well  said,  *'  are  fitter  for 
Slavers  than  magistrates ; ' '  and ' '  a  popular  judge  is  a  deformed  thing. ' ' 
udges  are  ^'  to  do  good,  to  love  the  people,  and  give  them  justice  ;" 
but  nihil  inde  escpectarUes,  At  the  same  time,  the  undersigned  em- 
phatically denies  that  the  people  of  Texas  expect  or  call  for  his  im- 
peachment ;  and  he  pronounces  the  assertion  that  it  is  so,  if  it  have 
Deen  asserted,  a  calumny  on  the  people  of  Texas  as  well  as  on  himself, 
by  whomsoever,  high  or  low,  the  assertion  may  have  been  made. 

The  legislature  of  Texas,  many  years  ago,  did^  it  is  true,  entertain 
complaints  against  the  undersigned ;  and  the  subject  of  those  com- 
plaints was  investigated  by  the  House  of  Bepresentatives  here,  whose 
action  acquitted  the  undersigned ;  and  that  action  disposed  of  those  par- 
ticular complaints,  not  here  only,  but  also  in  Texas.  When  the  present 
new  complaints  arose,  the  legislature  of  Texas  intimated  its  wish  to 
have  them  duly  investigated,  but  it  did  not  prejudge  the  case ;  it  ex- 
pressly disavowed  having  any  desire  on  the  subject,  other  than  for  a 
speedy  termination  of  the  controversy,  which  it  deemed  due  alike  to 
the  State  and  to  the  undersigned,  and  which  he  also  earnestly  desires. 
He  offered,  at  an  early  stage  of  the  inquiry,  to  show  the  true  senti- 
ment of  the  people  of  Texas  in  the  premises,  as  he  would  have  done, 
if  the  committee  had  permitted,  and  had  not  decided  that  it  was  a 
matter  of  inquiry  unfit  to  be  entertained  by  them,  and  of  course  im- 
proper for  the  consideration  of  the  House.  And  the  undersiened  is 
prepared  to  resume  his  official  duties,  with  undoubting  confidence  in 
the  candor,  the  right  feeling,  and  the  good  will  of  the  people  of  Texas. 

Meanwhile,  he  submits  the  whole  case  to  the  intelligence  and  wis- 
dom of  the  House ;  and  feeling  conscious,  as  he  does,  of  perfect  up- 
rightness of  act  and  thought,  and  well  knowing  that  the  charges  pre- 
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ferred  against  him  are  unjust  and  untrue,  be  must,  of  course,  expect 
that  the  House  wil  so  determine  ;  but  if  it  should  be  otherwise,  and 
the  House  be  not  prepared  to  give  him  a  full,  complete,  and  free  ac- 
quittal of  the  charges,  then  he  desires  that  such  course  be  taken  in 
^e  matter  as  shall  bring  it  to  conclusion  at  the  bar  of  the  high  judi- 
cature provided  by  the  constitution  for  the  ultimate  decision  of  all  such 
questions,  the  Senate  of  the  United  States. 

JOHN  0.  WATR0U8. 
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APPROPRIATIONS,  NEW  OFFICERS,  &c: 


STATEMENTS 


I.     APPROPRIATIOKS  MADE  DURING  THE  FIRST  SESSION  OF  THE  THERTY- 

FIFTH  CONGRESS, 
n.     OFFICERS  CREATED  AND  THE  SALARIES  THEREOF. 

in.     THE  OFFICES  THE  SAL.VRIES  OF  WHICH  HAVE  BEEN  INCREASED,  Wlitt 
THE  AMOUNT  OF  SUCH  INCREASE,  DtJRING  THE  SAME  PERIOD. 


AUGUST  12,  1858. 


PREPARED  UNDER  THE  DIRECTION  OF  THE  SECRETARY  OP  THE  SENATE  AND  THE  CLERK 
OP  THE  HOUSE  OP  REPRESENTATIVES,  IN  COMPLIANCE  WITH  THE  SIXTH 
SECTION  OF  THE  "  ACT  TO  AUTHORIZE  THE  APPOINTMENT  OP 
ADDITIONAL  PAYMASTERS,  AND  FOR  OTHER  PUR- 
POSES," APPROVED  JULY  4, 1896. 


WASHINGTON: 

JAMESB.   BTEfiDMAN, PRINTER 

1858. 
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II.—OFFICERS  CREATED  AND  THE  SALARIES  THEREOF. 

By  the  ad  {Chc^,  12)  to  create  additional  land  dittrieU  in  the  State  qf  Caltfomia^  and  for  other 

purpoeee. 

Three  registers,  at  three  thonsand  dollars  per  annum. 
Three  receivers,  at  three  thousand  dollars  per  annum. 

By  the  act  {Chap.  13)  to  provide  for  the  organization  of  a  regiment  qf  mounted  volunteers  for  the  d^tnee 
qf  the  frontier  qf  Texae^  and  to  authorize  the  President  to  call  into  the  aerviee  qf  the  United  States  two 
additional  regiments  qf  volunteers. 

One  colonel, 

One  lieutenant  colonel, 

One  major, 

One  adjutant,  with  the  rank  of  first  lientenant. 

One  quartermaster  and  commissary,  with  the  rank  of  first  lieutenant, 

One  surgeon, 

Two  assistant  surgeons. 

One  sergeant  major, 

One  quartermaster  and  commissary  sergeant, 

Ten  captains. 

Ten  first  lieutenants, 

Ten  second  lieutenants, 

Forty  sergeants, 

Forty  corporals, 

Twenty  buglers. 

Ten  farriers, 
who  shall  receive  the  pay  and  emoluments  fixed  by  existing  laws  for  regiments  of  cavalvy. 

Two  colonels, 

Two  lieutenant  colonels, 

Two  majors. 

Two  adjutants,  with  the  rank  of  first  lieutenant, 

Two  quartermasters  and  commissaries,  with  the  rank  of  first  lieutenant, 

Two  surgeons, 

Four  assistant  surgeons, 

Two  sergeant  majors, 

Two  quartermaster  and  commissary  sergeants. 

Twenty  captains. 

Twenty  first  lieutenants, 

Twenty  second  lieutenants, 

Eighty  sergeants, 

Eighty  corporals, 

Twenty  buglers. 

Twenty  farriers,  . 

who  shall  receive  the  pay  and  emoluments  fixed  by  existing  laws  for  regiments  of  infantry 
or  dragoons,  as  they  may  be  received  into  the  service. 

V 

By  the  ad  {Chap,  25)  to  supply  dejidendes  in  the  appropriations  for  the  service  of  the  fiscal  year  ending 

June  30, 1858. 

Six  messengers  of  the  House  of  Representatives,  at  a  compensation  of  twelve  hundred 
dollars  per  annum  each. 

By  the  ad  {Chap,  31)  for  the  admission  <^  the  State  <f  Minnesota  into  the  Union. 

One  judge  of  the  district  court  of  the  United  States, 

One  district  attorney  for  the  United  States,  ; 

One  marshal, 
who  shall  receive  the  same  compensation  as  the  judge,  attorney,  and  marshal  for  the 
district  of  Iowa. 
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By  the  act  {Chap.  44)  (o  crmte  a  land  didrid  m  the  Territory  qf  Ntw  Mtatko. 

One  regiater, 
One  receiver, 
who  shall  receive  the  same  compensation  fixed  by  law  for  other  land  officers. 

By  the  ad  {Chap.  82)  making  appiropnaikmM  for  th$  Ugidative,  taDoaOmt,  and  judicial  expam  (f 
yooemmmtfor  the  year  ending  June  SO,  1869. 

Temporary  clerks,  not  exceeding  three  in  number,  anthorised  to  be  appointed  in  the 
office  of  the  district  attorney  of  California  until  March  3,  1869,  at  a  compensation  of  $150 
€ach  per  month. 

An  additional  clerk  in  the  office  of  the  assistant  treasurer  at  Boston,  at  $1,200  per 
annum. 

Two  additional  guards  of  the  penitentiary  of  the  District  of  Columbia,  at  $660  each  per 
annum. 

By  the  ad  {Chap.  92)  to  authorize  the  President  of  the  Dmied  Statee,  m  eof^'undion  unth  the  Stde  i^ 
Tezaa,  to  run  and  mark  the  boundary  Unet  between  the  Territoriee  qf  the  United  Statee  andtheStak 
o/Texoi. 

One  superintendent  or  commissioner.     No  salary  fixed  by  the  act. 

By  the  ad  (Ch(q>.  153)  making  appropriations  for  the  naval  service  for  the  year  ending  June  SO,  1859. 

One  commissioner  to  the  republic  of  Paraguay,  at  a  compensation  not  to  exceed  seyen 
thousand  five  hundred  dollars. 

By  the  ad  (Chcq>.  154)  making  appfropriatkmM  for  sundry  dod  expenses  qf  the  govemmenl  forlheyeg 

ending  June  30,  1859. 

One  additional  clerk  in  the  office  of  the  Register  of  the  Treasury,  at  a  oompensatioQ  of 
sixteen  hundred  dollars  per  annum. 

One  additional  clerk  in  the  office  of  the  Treasurer  of  the  United  States,  at  a  compenn* 
tion  of  sixteen  hundred  dollars  per  annum. 

By  the  ad  {Chap.  155)  making  supplemental  approprial^ons  for  the  current  and  eonti'tgent  expenstt  4 
the  Indian  DqHtriment,  and  for  fulfilling  treaty  styndations  with  various  Indian  tribes,  for  the  yev 
ending  June  30,  1859. 

Three  special  agents  for  the  Indian  tribes  in  Texas.    No  compensation  named  in  the  act 
Three  interpreters  for  the  Indian  tribes  in  Texas.     No  compensation  named  in  the  act. 

By  the  ad  (Chap.  163)  to  supply  deficiencies  m  the  approprialUms  for  the  current  and  oontingeKi  expent 
qf  the  Indian  Dqtartment^  and  for  fulfilUng  treaty  stipulations  with  various  Indian  tribes,  for  ti  year 
ending  June  30,  1858. 

Three  clerks  in  the  office  of  the  Commissioner  of  Indian  Affiiirs,  at  a  compensation  of 
fourteen  hundred  dollars  per  annum. 

One  commissioner  to  audit  and  state  the  claims  for  the  Indian  service  in  the  Territories 
of  Oregon  and  Washington,  at  a  compensation  of  eight  dollars  per  day  and  actual  traycl- 
ling  expenses. 


III.— OFFICES,  THE  SALARIES  OF  WHICH  HAVE  BEEN  INCREASED,  WrfH  THE 
AMOUNT  OF  SUCH  INCREASE. 

By  the  ad  {Chap.  82)  making  appropriations  for  the  legislative,  executive,  and  Judicial  expensa  <f 
government  for  the  year  ending  June  30,  1859. 

Salary  of  one  messenger  in  the  office  of  the  Secretary  of  the  Senate  increased  three 
hundred  and  Uuil^  doW^iTO  ^i  wmma. 


APPK0PRIATI0N8,   HEW  OFFICERS,    ETC. 

By  the  ad  (Chof.  156)  making  apprcpriatiofu  for  the  mppori  <^  the  army  for  the  year  ending  the 

qf  June,  1869. 

The  Buperinteiident  of  the  Military  Academy,  while  serving  as  such  by  the  ^p^A^int 
of  the  President,  shall  hav^  the  local  rank,  pay,  and  emoluments  of  a  colonel  of  engii 

The  commandant  of  the  corps  of  cadets  at  the  Military  Academy,  while  serving  as 
by  appointment  of  the  President,  shall  have  the  local  rank,  pay,  and  emoluments 
<x>lonel  of  engineers. 

The  senior  assistant  instructor  of  each  of  the  arms  of  the  service,  viz :  artillery,  at 
and  infantry,  shall  severally  receive  the  pay  and  allowances  of  the  assistant  profee 
mathematics. 
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